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THE  ANALYSIS  OF  SUGAR  AND  MOLASSES. 

[a  TEANSLATION  of  the  KEPOET  PliESENTED  TO  THE  CENTEAL  COMMITTEE 
OF  THE  SUGAE  JtANOTACIUEEES  OE  FEAJTCE.] 
{Continued  from  page  647,  vol.  Hi.) 

7.  PoLAEiscopE. — TVe  do  not  think  it  needful  to  enter  into  any 
theory  of  the  polariscopo ;  it  would  he  useless  or  at  least  insuffi- 
cient without  going  into  a  disquisition  on  the  physical  laws  re- 
specting light.  Those  who  desire  to  pursue  this  study  will  find 
the  subject  in  hooks  on  pure  physics. 

We  wUl  merely  describe  the  polarisoope  and  say  in  a  few  words 
how  it  acts. 

It  is  fonned  of  a  sort  of  lunette  placed  on  a  stand,  the  end  which 
is  turned  to  the  light  when  it  is  in  use  contains  the  various  glasses 
which  prepare  the  light,  that  is  to  say,  polarize  it.  One  part  is 
composed  of  a  moveable  tube  to  contain  the  saccharine  solution, 
through  which  we  wish  to  pass  the  ray  of  polarized  light.  This 
tube  should  ho  exactly  20  centimeters  in  length. 

The  eye-piece  end  contains  the  glasses  which  serve  to  counter- 
balance the  action  which  the  sugar  exercises  on  the  polarized  light, 
and  the  effort  necessary  to  affect  this, — by  means  of  the  greater  or 
less  thickness  of  two  wedge  shaped  conical  plates  which  are  made 
to  slide  the  one  against  the  other, — is  measured  by  a  graduated 
scale,  and  thus  the  richness  in  sugar  of  the  interposed  sugar 
solution  may  be  appreciated. 
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8.  EsiiMATioisr  OF  SuGAE  BY  THE  PoiAKEScoPE. — "Weigh  in  a 
capstile  vrhich  has  been  tared  16'35  grammes  of  sugar  from  the 
original  sample  (selecting  it  carefully  and  not  using  what  has 
become  dry),  and  dissolve  ia  distilled  water. 

The  simplest  and  surest  method  of  dissolving  the  sugar  is  the 
folio-wing,  in  which  there  is  no  changing  from  one  vessel  to  another 
which  should  always  be  avoided  as  much  as  possible. 

Place  on  a  flat  bottomed  flask  graduated  to  100  c.  c.  a  glass 
filter,  broad  and  short  and  with  a  wide  funnel ;  throw  into  this 
funnel  all  the  sugar  at  once,  and  wash  it  into  the  flask  by  means  of 
a  jet  of  water  from  a  pipette;  when  aU  the  sugar  has  passed  through 
wash  the  sides  of  the  filter  in  the  same  way.  The  capsule  in 
which  the  sugar  was  weighed  should  also  be  rinsed,  and  the  water 
put  into  the  flask,  which  will  generally  be  now  about  half  full,  the 
solution  of  the  sugar  may  then  be  facilitated  by  giving  to  the  Aask 
a  circular  motion,  rather  than  by  shaking  it  up  and  down,  using  the 
finger  as  a  cork,  because  the  solution  being  less  than  100  c.  c.  there 
is  a  risk  of  a  loss  of  sugar,  some  of  which  in  any  case  remains 
on  the  finger.  When  all  the  sugar  is  dissolved,  add  water  in  such 
quantity  as  to  make  up  to  92  to  95  c.  o. ;  fill  up  to  the  guage  line 
with  sub-acetate  of  lead,  taking  care  to  let  it  run  down  the  side  of 
neck  in  order  not  to  form  froth,  as  this  would  prevent  the  exact 
reading  of  the  level  line,  which  should  correspond  with  the  lower 
part  of  the  meniscus. 

Mix  the  whole  by  carefully  stopping  the  flask  with  the  finger 
and  turning  it  up  and  down.  It  is  necessary  to  mk  long 
enough  to  make  the  solution  homogeneous.  Before  filling  the 
saccharometcr  tube  it  is  necessary  to  rinse  it  once  or  twice  with  the 
filtered  liquid,  then  fill  it  quite  full  and  be  careful  in  putting  on 
the  glass  and  stopper  at  the  end  that  no  air  bubbles  are  enclosed 
in  the  tube. 

Saccharometrical  observation  does  not  we  think  present  nearly 
so  many  difiiculties  as  is  often  pretended.  It  is  however  necessary 
that  the  proper  method  bo  employed  and  that  great  care  be 
taken. 

It  will  be  needful  here  to  enter  into  some  details,  but  the 
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length  of  these  does  not  prove  that  chservatlon  is  difficult,  but 
simply  that  in  order  to  be  exact  every  necessary  precaution  must 
be  taken. 

It  is  essential  in  the  first  place  to  be  sure  that  the  polariscope 
B  correct,  that  is  to  say  that  when  the  tube  is  filled  -with  pure 
■water  the  index  stands  exactly  at  zero.  This  proof  is  made  exactly 
in  the  same  way  as  an  observation  on  sugar  solution. 

The  tube  being  filled  with  water  is  placed  in  position,  and  the 
divided  scale  moved  by  the  button  in  such  a  way  that  the  index 
marks  5°  or  10°  to  right  or  left  of  zero,  then  place  the  eye  as  close 
as  possible  to  the  eyepiece  so  as  not  to  touch  it,  when  the  disc 
wiU  appear  of  two  colours  which  should  be  made  as  distinct 
as  possible  by  turning  a  screw  under  the  eyepiece.  Then 
turn  the  button,  which  moves  the  graduated  scale,  towards  zero 
without  taking  the  eye  away.  "WTien  the  two  halves  of  the 
disc  appear  nearly  uniform,  turn  the  button  very  slightly  from 
right  to  left  and  from  left  to  right ;  it  will  be  seen  during  these 
movements  that  the  right  and  left  halves  of  the  disc  become  alter- 
nately a  little  darker  and  the  movement  being  made  gradually 
slighter  either  way,  is  at  length  stopped  in  the  middle  of  the 
smallest  distances  which  wiU  make  the  feeblest  difference  in  the 
two  halves  of  the  disc.  At  this  moment  read  the  scale,  which  we 
win  suppose  stands  at  zero ;  then  recommence  by  modifying  a 
little  the  two  colours  of  the  disc  by  means  of  the  screw  provided 
for  that  purpose,  and  see  whether  the  differences  obtained  by  the 
slightest  movements  of  the  button  are  more  or  less  appreciable 
than  before.  If  the  new  tint  is  preferred,  endeavour  to  find  the 
exact  point  again ;  if  not,  return  to  the  first  colour  or  to  any  other 
which  may  be  produced  by  the  alteration  of  the  screw  named,  and 
again  find  by  the  movements  of  the  button  the  exact  point,  and 
read  the  notation  on  the  scale  as  before ;  if  the  operation  has  been 
weU  performed  the  same  point  will  again  be  marked,  viz.,  zero ;  if 
not  it  win  be  necessary  to  recommence  and  go  through  the  same 
operations  until  exactly  the  same  result  is  given  more  than  once, 
which  may  be  taken  as  correct,  for  it  will  not  do  to  take  an 
average  between  two  different  observations,  as  varied  results 
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only  show  in  fact  that  the  operator  does  not  see  ■well  from  some 
cause  or  other,  and  that  the  result  is  merely  a  chance  one. 

If  on  the  other  hand  it  is  certain  that  the  water  marks  1°  for 
example,  it  shows  that  the  polariscope  is  not  correct;  it  will 
then,  he  needful  without  touching  the  hutton  to  turn  the  small 
screw  to  the  right  of  the  divided  scale  so  as  to  move  it  to  0". 

The  operations  must  then  be  recommenced  as  though  taking  the 
standard  of  water  again,  and  if  it  is  found  to  he  exactly  0°,  the 
instrument  is  correct. 

It  is  necessaiy  to  be  very  careful  never  to  touch  accidentally  the 
small  screw  which  regulates  the  scale. 

After  having  thus  proved  that  the  polariscope  is  quite  correct 
and  marks  0°  with  pure  water,  we  may  now  make  trial  of  the 
saccharine  solutions  prepared  as  above. 

The  observation  is  made  precisely  in  the  same  way  as  for  taking 
the  standard  of  pure  water. 

We  have  nothing  then  to  add  if  the  colour  which  was  the  best 
adapted  for  the  water  appears  suited  to  the  sugar  solution,  or 
rather  if  the  regulating  screw  being  unaltered,  the  colour  remains 
unchanged ;  otherwise  it  will  be  needful  to  try  which  is  the  best 
tint  under  the  circumstances ;  this  must  be  done  exactly  in  the 
same  manner  as  in  the  case  of  the  assay  of  the  pure  water. 

The  degree  marked  on  the  graduated  scale  in  centimes  shows  the 
quantity  of  pure  sugar  in  the  raw  sugar  under  observation  ;  if  then 
the  index  points  to  95°  on  the  scale,  the  sugar  in  question  contains 
95  per  cent,  of  pure  sugar. 

"We  have  endeavoured  to  give  in  a  direct  manner  the  method  to 
be  followed  in  valuing  sugar  by  the  polaiiscope  without  encum- 
bering it  with  directions  or  notes,  which  will  however  be  of  use  to 
the  operator. 

We  will  now  give  in  due  order  these  supplementary  instruc- 
tions. 

The  polariscope  maybe  turned  either  towards  the  sky,  or  towards 
a  lamp.  The  lamp  should  be  one  giving  a  rather  large  white  flame 
without  vacillation,  the  end  should  be  about  10  centimeters  (S^in.) 
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from  the  middle  of  the  flame;  hecause  if  the  polariscope  looks 
towards  the  side  of  the  flame  one  of  the  two  halves  of  the  disc  will 
appear  less  clear  than  the  other,  and  this  wiU  be  a  cause  of  error. 

It  is  not  needful  that  the  other  part  of  the  laboratory  should  be 
light,  and  especially  there  must  be  no  other  light  than  that  of  the 
lamp  near  the  face  of  the  operator ;  it  wiU  be  better  then  that  any 
other  light  needed  for  reading  the  graduated  scale  should  be  placed 
behiad  him  and  suitably  screened. 

The  most  convenient  position  for  observing,  is  to  lean  on  both 
elbows,  cover  one  eye  with  one  hand  and  turn  the  button  with  the 
other;  this  detail  may  seem  superfluous,  it  is  however  very 
important,  for  if  the  body  is  unsteady  or  uneasy,  the  eye  blinking, 
it  is  completely  impossible  to  make  an  observation  which  can  be 
depended  upon ;  in  a  word  it  is  necessary  that  the  attention  of  the 
eye  should  not  be  distracted,  nor  the  hand  which  turns  the  button 
be  disturbed  by  anjrthing  whatever. 

"When  the  sun's  light  is  used  it  is  necessary  to  choose  a  white  or 
pale  blue  sky,  and  the  operator  must  be  protected^  from  diffused 
light  just  as  though  a  lamp  were  being  used. 

We  may  note  in  passing,  that  according  as  the  operator  is  short 
sighted  or  not,  the  distance  of  eye  piece  must  be  regulated  with 
regard  to  the  interior  glasses,  for  this  purpose  the  eye  piece  can  be 
moved  in  its  socket,  and  the  operator  in  adjusting  it  will  observe 
that  the  disc  is  larger  or  smaller  according  as  it  pushed  in  or  drawn 
out,  and  that  the  two  halves  become  more  or  less  distract,  and  he 
must  choose  a  focal  poLut  which  is  best  adapted  to  his  eye. 

"We  said  in  commencing  that  it  is  needful  often  to  verify  the  zero 
of  the  polariscope,  i.e.,  whether  water  shows  0°  on  the  scale;  this 
precaution  should  be  taken  very  frequently,  but  it  is  needful  also 
at  least  once  on  first  using  a  new  instrument,  to  see  that  it  not 
only  marks  zero  on  the  scale  with  pure  water,  but  also  that  it 
marks  100°  with  pure  sugar,  that  is  to  say,  with  white  sugar  candy 
lightly  powdered  and  dried  in  a  stove  at  100°  C.  (210°  F.).  If 
the  saccharometer  is  correct,  the  standard  of  this  sugar  wiU  be 
exactly  100°. 
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It  is  unrecessary  in  making  tUs  trial  to  use  acetate  of  lead  to 
purify  the  solution,  but  it  is  well  to  pass  it  througli  filtering  paper. 

Some  years  ago,  one  of  our  number  proved  the  very  curious 
effect  of  cold  on  his  polariscope. 

On  this  subject  he  wrote  the  following  letter,  which  appeared 
in  the  Journal  des  Fabricants  de  Sucre,  of  the  4th  of  February, 
1869  :— 

"A  Cause  of  Eeeoe  in  PoLtBUiETEiCAL  Assay. 

"I  wish  to  notify  a  fact  which  has  not  I  believe  yet  been 
remarked  amongst  the  causes  of  error  in  saccharimotry  : — 

"  When  the  polariscope  is  veiy  cold  its  indications  are  incorrect. 

"  I  was  led  to  make  the  following  experiment  during  this  cold 
weather  by  some  anomalies  which  I  could  not  at  first  account  for. 

"  The  polariscope  being  m  a  room  heated  to  the  normal  temper- 
ature of  15°  to  20°  Cent.  (60°  to  68°  F.),  the  tube  containing  pure 
water  and  the  index  marking  0°  on  the  scale,  the  disc  consequently 
of  a  uniform  clear  lilac  colour,  I  carried  the  instrument  to  the 
outside  of  the  window  without  altering  it  in  any  way,  in  a  time  of 
frost,  having,  it  wiU  be  understood,  just  removed  the  tube,  as  it  is 
not  the  temperature  of  the  liquid  of  which  the  action  is  noted. 

"  In  a  quarter  of  an  hour  I  took  the  cold  polariscope,  replaced 
the  tube,  and  again  observed.  All  was  changed  :  in  place  of  a 
uniform  lilac  tint  the  disc  was  of  two  distinct  colours,  yellow  to 
the  left  and  green  to  the  right. 

"  I  then  placed  the  polariscope  on  the  chimney-piece  and  waited 
half  an  hour ;  the  disc  had  then  returned  to  its  unifonn  lilac  tint. 
I  have  made  the  same  experiment  more  than  twenty  times  with 
the  same  result  invariably.  The  same  phenomenon  was  produced, 
but  more  slowly  and  not  so  marked,  in  making  an  assay  alternately 
in  a  heated  room  and  in  one  without  a  fire,  where  the  temperature 
was  at  0°  or  1°  C.  (32°  or  33°  F.)  for  example. 

"  In  seeking  to  establish  a  uniformity  of  tint  whilst  the  polar- 
iscope is  cold,  it  can  only  be  done  partially,  towards  5°  or  6°  of  the 
scale,  and  the  two  halves  of  the  disc  are  not  quite  of  the  same 
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colour :  tlie  part  to  the  left  always  retains  a  yello-w  tint,  and  -when 
turning  the  button  from  right  to  left  the  change  is  not  nearly  so 
marked  as  usual. 

"When  there  is  in  the  tube  a  liquid  (saccharine  or  other)  of  a 
slightly  yeUow  colour,  this  cause  of  error  is  still  more  dangerous, 
more  treacherous,  so  to  speak,  because  it  is  less  apparent,  and 
the  yeUo-w  colour  given  to  the  left  of  the  disc  by  the  cold  is  con- 
founded -with  the  natural  tint  of  the  whole,  and  may  allow  of 
the  establishing  of  a  uniformity  of  tint,  but  with  gross  error. 

"I  have  in  fact  experimented  with  a  solution  of  sugar  mixed 
with  a  little  molasses,  which  in  a  heated  room  marked  80",  and, 
after  allowing  the  polariscope  to  become  cold,  in  a  room  where  the 
temperature  was  1°  Cent.  (33°  F.),  I  found  it  marked  82°. 

"  It  is  then  very  important  in  winter,  only  to  make  saccharo- 
metrical  observations  in  a  warm  room,  and  to  wait  in  the  morning 
until  the  instrument  has  recovered  its  normal  temperature  before 
using  it." 

Our  colleague  never  received  any  observation  or  reply  to  this 
letter ;  he  made  similar  experiments  in  the  following  year  with 
like  results,  and  he  discovered  that  it  was  the  anterior  part  of  the 
polariscope,  that  of  the  eyepiece,  which  is  thus  influenced  by  cold. 

The  frost  ceased  before  he  was  able  to  procure  another  polar- 
iscope, to  see  whether  the  phenomenon  was  peculiar  to  his  instru- 
ment ;  but  this  would  be  very  surprising,  as  his  is  a  very  good  one, 
of  the  newest  make,  never  out  of  order  in  ordinary  weather. 
WhUst  then  it  may  be  admitted  that  all  do  not  act  in  this  way, 
there  may  be  a  certain  number  in  same  case.  We  would  then 
recommend  those  who  make  saccharometrical  experiments  not  to 
take  this  phenomenon  on  trust,  but  to  make  the  experiment  for 
themselves. 

The  method  which  we  have  already  pointed  out  of  clarifying  or 
defecating  sugars  for  saccharometrical  assay,  is  generally  sufficient; 
sometimes  however  when  the  sugars  are  very  dark  coloured  it  is 
necessary  to  use  a  little  more  acetate  of  lead,  care  being  taken  to 
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leave  a  little  more  room  in  the  flask  so  as  not  to  have  a  greater 
volume  than  100  c.c. 

If  the  solution  is  not  yet  sufficiently  decolored,  it  'will  he 
necessary  to  filter  it  through  new  charcoal,  but  in  this  case  it 
may  be  needful  to  mate  the  assay  with  double  weight  of  sugar,  say 
32'70  grammes  dissolved  in  200  c.c,  including  the  acetate  of  lead, 
as  the  first  filtered  portion  (at  least  equal  to  the  volume  of  charcoal 
used)  must  be  rejected  because  the  density  is  altered. 

Sometimes  a  better  decoloration  may  be  obtained  by  adding  a 
little  tannin  to  the  sugar  solution,  before  the  acetate  of  lead. 

In  conclusion  we  mu?t  add  that  it  is  well  to  verify  the  density 
of  the  sub-acetate  of  lead  which  is  employed ;  it  should  be  at  least 
32°  by  Baume's  areometer. 

{To  be  continued.) 


THE  MANUFACTUEE  OF  CiUS'E  STJGAE  IN  THE 
COLONIES. 


Although  at  the  commencement  of  this  treatise  we  disclaimed 
any  intention  of  interfering  with  the  agricultural  portion  of  the 
subject,  innovations  of  the  greatest  importance,  viz.,  steam  cultiva- 
tion and  steam  carriage,  have  of  late  years  been  so  extensively 
adopted,  that  a  short  description  of  the  various  methods  may  not 
be  out  of  place.  Tha  original  style  of  cultivation — and  one  which 
is  still  extensively  in  use — was  to  prepare  the  ground  for  the 
reception  of  the  cane  plants  by  means  of  hoes.  Where  labour  is 
very  abundant,  and  consequently  very  moderate  in  price,  this  system 
is  yet  carried  on  profitably,  but  we  believe  even  in  these  exceptional 
cases  it  must  eventually  be  superseded  by  steam  cultivation.  The 
most  usual  plan  at  the  present  time  is  to  prepare  the  land  by  means 
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of  ploughs,  as  the  price  of  lahoui-  does  not  admit  of  hand  hoeing, 
the  ploughs  heing  drawn  by  cattle.  Anyone,  however,  who  has 
watched  this  method  must  have  hcen  struck  with  the  laborious 
slowness  of  the  process,  two  "spell"  of  cattle  being  generally 
required  to  draw  a  single  plough  at  the  rate  of  about  one  and  a-half 
miles  per  hour.  It  is  true  that  ia  some  favoured  spots,  where  an 
active  young  elephant  may  be  obtained  for  a  moderate  price — say 
forty  pounds — the  land  can  be  prepared  both  quickly  and  cheaply ; 
but  these  cases  are  so  exceptional  as  to  require  no  further  notice. 
The  great  success  of  steam  ploughs — notably  those  manufactured 
by  Messrs.  John  Fowler  &  Co.,  of  Leeds — for  agricultural  purposes 
in  this  country,  attracted  the  attention  a  few  years  ago  of  some 
,  enterprising  planters  in  South  America,  who  very  justly  considered 
that  if  such  a  system  were  successful  in  England,  where  there  is  an 
abundance  of  labour,  it  must  be  stiU  more  advantageous  for  a  sugar 
estate  where  labour  is  scarce  and  inferior.  The  first  essays,  how- 
ever, were  not  very  successful,  and  it  soon  became  evident  that  the 
implements  in  use  in  England  and  on  the  Continent  were  unsuited 
to  the  requirements  of  a  cane-picce.  To  anybody  who  knows  any- 
thing about  a  cane  field  this  will  not  appear  at  all  surprising,  as 
the  difference  between  the  cultivation  of  com  and  canes  isobvious. 
The  distance  between  the  rows  of  canes'  varies  considerably  in 
different  countries  and  with  different  species  of  canes,  but  it  may, 
we  believe,  be  fairly  set  at  six  feet,  the  plants  being  placed  about 
three  or  four  feet  apart.  To  open  up  the  ground  for  this  description 
of  planting  a  very  powerful  plough  is  required,  together  with 
engines  and  tackle  in  proportion.  These  requirements  have  now 
for  some  time  been  supplied  by  Messrs.  Fowler,  with,  we  believe, 
very  satisfactory  results,  the  entire  machinery  having  been  re- 
modelled for  that  particular  description  of  work.  The  usual  style 
of  working  is  shown  in  Fig.  1,  where  it  wiU  be  seen  that  two 
engines  supplied  with  wdnding  gear  beneath  the  boUers  are  worked 
on  opposite  headlands,  each  alternately  drawing  the  plough  towards 
itself,  the  engine  not  in  work  paying  out  the  rope,  and  at  the  same 
time  moving  forward  into  position  for  the  return  of  the  implementi 
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The  plougt  which  is  illustrated  by  Fig.  2  is  not  required  to  turn 
round  at  the  end  of  the  journey,  as  the  one  set  of  shores  upon  which 
the  driver  sits  is  in  operation  during  the  journey  in  one  direction, 
and  upon  arriving  at  the  end  he  has  only  to  change  his  seat  to  bo 
ready  for  the  return  journey  for  the  other  set.  These  ploughs  are 
made  yery  much  stronger  and  larger  than  those  usually  employed 
in  this  countiy,  in  order  to  suit  the  requirements  of  the  peculiar 
cultivation  necessary  for  sugar  canes. 
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Another  powerful  implement,  shown  in  Pig.  3,  is  exceedingly- 
useful  for  opening  wide  drainage  or  irrigation  ditches,  and  is  very 
useful  for  estates  situated  upon  low  lands.  By  means  of  these 
ditches,  run  in  rows  every  twenty  or  thirty  feet,  between  the  canes; 
they  may  either  be  drained  rapidly  during  wet  weather,  or  irrigated 
in  the  dry  season  with  the  greatest  facility. 
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Another  very  ingenious  implement  may  be  used,  when  the  soil 
is  not  too  heavy,  for  breaking  up  the  land.  This  is  called  by  the 
patentees  a  "turning  cultivator,""  and  is  represented  in  Fig.  4.  This 
implement  is  especially  adapted  for  being  worked  by  the  double- 
engine  system  illustrated  in  Fig.  1,  as  it  is  so  arranged  that  it  can 
be  turned  round  by  the  engines  after  travelling  to  the  end  of  its 
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journey  in  one  direction  so  as  to  be  ready  at  once  for  the  return 
journey.  It  consists  of  a  strong  iron  frame,  carrying  according  to 
circumstances  from  fire  to  tliirteen  tines,  and  resting  on  three  road- 
wheels,  the  front  wheel  being  the  steering  wheel.  The  axle  of  the 
two  hind  wheels  is  cranked,  so  that,  by  its  being  turned  the  frame 
is  lowered  or  raised,  and  by  these  means  the  depth  of  the  tines 
adjusted.  The  long  end  of  a  draft  bar,  or  "turning  lever,"  is 
provided  with  two  arms  to  which  the  ropes  of  the  two  engines  are 
attached.  The  arms  are  set  at  an  angle,  for  keeping  the  tail  rope 
clear  of  the  implement.  The  lever  itself  is  held  by  a  vertical  stud 
fixed  to  the  frame,  considerably  behind  the  steering  wheel.  This 
position  of  the  draft  stud,  gives  the  necessary  liberty  and  power  to 
the  steering  wheel,  and  enables  it  to  lead  the  implement  at  almost 
any  angle  out  of  the  line  of  the  puUing  rope.  On  the  short  end 
of  the  turning  lever  is  a  chain  communicating  with  a  quadrant  on 
the  crank  axle,  and  as  the  lever  is  puUed  round  the  chain  acting  on 
the  quadrant  tumes  the  axle,  lifts  the  frame,  and  raises  the  tines 
out  of  the  ground.  The  plan  of  operation  is  as  follows : — ^As  soon 
as  the  Cultivator  is  brought  up  to  the  headland,  the  engine  on  the 
opposite  headland  begins  to  work,  and  pulling  the  lever  round,  lifts 
the  tines  out  of  the  ground,  which  are  held  up  by  a  catch ;  when 
lifted  the  required  height,  the  lever  strikes  against  a  stop  and  puUs 
the  implement  round  into  new  ground ;  the  man  (who  never  leaves 
his  seat)  releases  the  catch,  the  tines  drop  into  the  ground,  and  the 
implement  is  drawn  across  the  field. 

The  principal  advantages  of  this  excellent  implement  are  as 
follows: — Its  size  is  only  limited  by  the  power  of  the  engines, 
which  thus  may  be  used  to  their  utmost  capability.  It  smashes 
up  the  soU,  working  steadily,  and  always  preserving  a  perfectiy 
uniform  depth.  Even  the  largest  implements  of  this  description 
require  only  one  man  in  attendance.  In  turning  round,  no  additional 
work  whatever  is  required,  and  scarcely  any  time  is  lost,  whilst  the 
implement,  however  wide,  at  once  moves  into  new  land,  leaving 
small  and  clean  headlands.  On  average  soil  30  to  50  acres  per  day 
maybe  efficiently  cultivated.    Eidging  bodies  attached  to  the  frapie 
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of  this  cultivator  will  produce  a  most  effective  and  easily-handled 
ridging  implement. 

For  working  up  new  land  when  stones,  roots,  and  other  natural 
impediments  occur  a  very  powerful  gruhber  may  be  used  with 
advantage ;  the  implement  being  diiven  with  the  same  machinery 
as  that  described  above.   This  grubber  which  is  illustrated  in  Fig.  5 
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is  a  remariably  useful  implement  for  thoroughly  and  speedily 
clearing  land.  Its  power  is  enormous,  defying  almost  any  obstacles 
that  may  present  themselves  and  at  the  same  time  the  depth 
(2ft.  6in.  to  3ft.)  at  which  it  works  thoroughly  aerates  the  ground, — 
The  Artisan, 


THE  USE  OF  BI-SULPHITE  OF  LIME  IN  LOUISIANA. 


The  following  notes  on  Sugar  Making,  from  the  Louisiana  Sugar 
Bowl,  are  by  a  planter  in  the  country  who,  we  are  told,  is  well 
known  as  one  of  the  most  successful  sugar  boilers  in  the  State. 

As  an  account  of  the  method  of  using  Bi-Sulphite  of  Lime  by  a 
practical  planter,  the  information  contained  will  be  interesting,  and, 
perhaps  useful  to  many  of  our  readers : — 

"As  cane  juice  possesses  the  same  properties  as  the  soil  upon 
fl-hich  it  gi'ows,  it  will  be  necessary  for  the  sugar  boiler  to  first 
examine  the  soil  that  his  cane  grows  on,  that  ho  may  detect  the 
impurities  that  his  juice  possesses.  The  purest  juice  is  obtained 
from  cane  that  grows  on  sandy  woodland  with  clay  subsoil,  when 
not  too  new.  The  most  impure  is  obtained  from  cane  that  grows 
upon  stiff  prairie  with  gravel  subsoil,  (this  gravel  being  carbonate 
of  lime)  ;  the  alkali  is  held  in  solution  in  such  quantities  that  it 
precipitates  the  other  impurities  to  the  bottom  of  the  kettles,  and 
produces  the  following  consequences :  gray  sugar,  dirty  kettles,  an 
excess  of  molasses,  and  double  work. 

"The  juice  from  new  woodland  cane  contains  a  great  deal  of  acid 
and  albumen.  These  three  impurities — alkali,  acid,  and  albumen, 
are  all  that  we  have  to  contend  with  in  cane  juice,  in  the  open 
kettle  process.  Lime  in  the  Grande  does  not  assist  the  dirt  to  rise 
as  is  generally  supposed,  but  the  reverse,  if  added  when  the  juice 
is  cold.  The  purer  the  sugar  is  the  less  deliquescent  or  volatile 
it  is,  for  those  impurities  are  the  only  causes  that  produce  this 
dampness.  Two  of  these  remain  in  most  of  our  common  sugars. 
The  juice  from  stiff  soils  where  there  is  any  gravel  in  the  bottom  of 
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the  ditches  •will  contaia  such  a  quantity  of  alkali  that  the  dirt  and 
albumen  mil  be  thrown  to  the  bottom  of  the  kettles,  and  there 
bum,  as  it  cannot  be  taken  out.  All  sandy  soils  are  the  reverse, 
the  juice  contains  acid;  all  new  lands  yield  an  excess  of  albumen 
and  acid. 

"Acids  neutralize  alkalies  if  in  ascendancy,  but  should  alkalies  be 
in  the  ascendancy,  they  will  neutralize  the  acids.  Bi-sulphite  of 
lime  acts  powerfully  as  an  acid  in  coagulating  the  albiunen  and 
neutralizing  the  alkalies,  and  also  in  bleaching  the  juice ;  but,  when 
neutralized  with  lime  the  bleaching  disappears.  The  use  of  lime 
is  indispensable  though  only  as  a  neutralizer  of  acids. 

"The  quantity  of  bi-sulphite  to  be  used  will  depend  entirely  on 
the  quantity  of  the  impurities  in  the  juice,  for  if  the  juice  be 
alkaline,  the  bi-sulphite  wUl  be  measurably  neutralized,  and  of 
course  will  be  required  in  greater  quantity  to  neutralize  the  alkali, 
which  must  be  done  to  obtain  a  speedy  clarification.  "Wliat  we  call 
a  perfect  clarification  is,  when  the  juice  poured  from  the  ladle  is 
transparent,  when  the  bubbles  are  as  brilliant  as  clear  glass. 

"When  this  is  obtained,  the  Sero  and  Baterie  will  be  free  from 
dirt  or  gum.  Some  juice  will  not  require  more  than  two  gallons  of 
bi-sulphite  to  a  hogshead  of  sugar ;  while  others  will  require  three 
times  that  amount.  The  most  successful  way  to  use  bi-sulphite  of 
lime  is  to  measure  it, .  and  put  it  in  the  vat  as  soon  as  the  juice 
commences  miming  from  the  mill,  that  it  may  get  well  mixed ; 
always  use  the  strongest,  say  that  which  weighs  from  nine  to  ten 
degrees.  The  quantity  to  be  used  ia  the  juice  of  cane  that  is  taken 
from  wood  or  sandy  land,  is  about  one  and  a  half  quarts  to  a  72-inch 
Grande.  Stiff  prairie  land  cane  will  require  double  that  quantity, 
and  in  rare  cases  treble. 

"Use  no  lime  until  the  juice  has  boiled  and  been  skimmed  iuthe 
Grande.  As  soon  as  you  commence  passing  from  the  Grande  to  the 
Flambeau,  then  put  dry  lime  in  the  Flambeau,  sufficient  to  neu- 
tralize the  bi-sulphite,  which  can  be  known  by  trying  it  with 
Utmus  paper,  (acids  redden  litmus  paper,  but  iu  alkalies  it  remains 
blue).  After  the  juice  has  been  cleaned  in  the  Flambeau,  then  test 
the  amount  of  acid,  and  neutralize  to  a  purple  colour,  which  wiU 
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give  a  perfect  clarification ;  if  not,  nse  more  W-sulphite  in  the  vat. 
Lime  in  tie  Flambeau  produces  an  effervescence  -wldle  neutralizing 
the  acid  •which  thro-ws  all  the  impurities  to  the  surface  at  once, 
which  makes  it  appear  very  dirty ;  hut  in  a  few  miautes  the  juice 
"will  he  transparent  ivnd  no  dirt  beyond  the  Flambeau. 

"The  quantity  of  lime  to  one-half  gallon  hi-sulphite  -will  vary 
from  18  to  36  cubic  inches  in  stiff  prairie  land  cane.  In  •wood  land 
from  48  to  76  inches ;  extreme  cases  may  vary  slightly. 

"Two  inches  is  about  the  proper  depth  for  each  strike  in  the 
cooler ;  stir  twice,  when  first  off,  and  when  the  crust  is  forming. 

"Let  your  sugar  remaiu  in  the  cooler  until  it  gets  quite  cool 
before  being  potted,  as  the  grain  is  not  firm  while  there  is  any 
warmth  ui  the  cooler. 

"  Draining  cane  in  the  hogshead  is  unnecessary." 


RESEARCHES  ON  BOILING  IN  VACUUM. 
By  De.  B.  "Wackeeober. 
(Continued  from  page  630,  vol.  iii.) 

D.— EFFECT  OP  PUEE  WATER. 
1, — PiTEE  Stetjp  (fbom  Sugae  IN  Ceysials). 

5th  boiling. — (o)  8  litres  of  syrup  boiled  to  grain. 
,,       „       (J)  8  litres  of  syrup  boiled  diy,  -with  "water  con- 
stantly added  to  3'75  litres. 

Composition  of  the  above — 


■Water   

Foreign  matters 
Sugar   


V.  («) 
14-78 
0-42 
84-80 


V.  (4) 
14-24 
1-66 


84-10 


100-00 


100-00 
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In  100  parts  of  dry  substance — 

V.  («)  V.  (i) 

"Water                                 —  — 

Foreign  matters                      0-49  1-93 

Sugar                                 99-57  98-07 

100-00  100-00 


StRTJP  FEOM  4th  PeODTTCT  op  EEFINrN-G. 

25th  boiling. — 10  litres  of  syrup  boiled  dry,  finished  at  65°  Cent. ; 

this  boUing  was  re-dissolved  -with  hot  water,  then 
re-concentrated  (boiling  26),  this  again  re-dissolved 
and  re- concentrated  through  successive  boilings 
27,  28,  29,  and  30.  The  volume  of  the  last 
boning  -was  sensibly  diminished  by  proving,  and 
admitted  of  the  successive  addition  of  13  litres  of 
water.  When  concentrated  it  was  yellow  and 
viscous. 
Composition  of  masses  cuites — 


XXV.  XXVI.  xxvn.xxvm.xxix.  xxx. 

,  ^  (  13  litres 

First    Obtained  by  tbe  re-solution  of  the  of  water 
boiling,    inasse  of  eaob  preceding  boiling,  added. 
Water    13-49    14-83    11-53    12-38    13-30  12-10 

Salts   1-67      1-65      1-85      1-66     1-75  2-69 

Organic  substance . .    0-94     0-92     1-62     2-26     2-25  1-71 

Sugar   83-90    82-60    85-00    83-70    82-70  83-50 


100-00  100-00  100-00  100-00  100-00  100-00 


In  100  parts  of  dry  substance — 

"Water                         —        —  —  —  —  — 

Salts                          1-93     1-94  2-09  1-89  2-02  3-06 

Organic  matter            1-07      1-08  1-83  2-58  2-59  1-94 

Sugar                      97-00    96-98  96-08  95-53  95-39  95-00 


100-00  100-00  100-00  100-00  100-00  100-00 


20 


THE  SUGAR  CAXE. 


Ja:s.  1,  1872. 


4. — Sweet  "Watees. 
32ncl  boiling. — 5  litres  of  sweet  water  concentrated  at  63°  to  71° 

Cent.,  5  litres  added,  and  concentration  completed 

at  71°  Cent.  (162°  Faht.) 
33rd      „       (a)  5  litres  concentrated  at  61°  Cent.  (142°  Falit.), 

1  Utre  of  water  added  at  60°  Cent.  (140°  Faht.) 
33rd      „       (i)  5  litres  with  the  addition  of  4  litres  of  water 

concentrated  at  80°  Cent.  (176°  Faht.) 

Composition  of  sweet  waters  concentrated — 

XXXII.     XXXin(a).  XXXIII(i). 
■Water   96-15         97-44  95-74 

Foreign  matters   0-10         0-06  0-18 

Sugar    3-75  2-50  4-08 

100-00       100-00  100-00 

In  100  parts  of  dry  substance — 

"Water                         —  —  — 

Foreign  matters  ....     2-60  2-35  4-22 

Sugar                         97-40  97-65  95-78 

100-00       100-00  100-00 

These  details  show  as  clearly  as  can  be  desired  that  at  a  high 
temperature  water  exercises  a  hurtful  influence  on  sugar,  and  that 
it  is  essentially  a  melasigene  substance.  This  fact  constitutes  a 
serious  argument  against  the  use  of  sulphurous  acid  in  aqueous 
solution. 

No.  2. 

EESULTS  OF  BOILING  IK  VACUUM. 
1. — DninnjTioif  and  Ixceease  of  Polaktmeibical  Effect 
niTEIlfG  THE  BorLUfG. 
If  we  compare  the  composition  of  solutions  and  syrups  before 
and  after  boiling,  in  general  an  increase '  of  polarimetrical  effect  is 
observed.    The  respective  figures  before  and  after  are  not  given  in 
the  above  tables  in  order  that  the  results  obtained  by  the  action  of 
different  agents  should  not  be  confused ;  the  following  table  will 
furnish  the  necessary  comparisons ;  the  boilings  with  those  reagents 
which  diminish  polarization  are  not  given,  in  order  that  the  effect 
of  boiling  pure  and  simple  may  be  shown; 


Number  of 
Boiling. 

Kind  of  Syrup. 

Composition  of  ( 
from  Syrup. 

Iry  substance 
from  Masses  Cuites. 

Increased 
or  dimin- 
ished 
Polariza- 
tion. 

Temperaturo 

at  the 
end  of  boiling. 

Proportion  of 
Water 

Salts. 

Foreign 
Matter. 

Sugar. 

Sugar. 

For'gn| 
mattcr|Salts. 

in  the 
Masse  Cuite 

in  the 
Syrup. 

III. 

Concentrqited  juice  .... 

3-76 

4-53 

91-71 

92-49 

3-64*3-87 

+  0-78 

84'=C.(180°F.) 

15-77 

47-01 

V(J). 

0-11 

0-79 

99-10 

99-51 

0-32 

0-17 

+  0-41 

VI. 

Concentrated  juice  .... 

4-31 

4-50 

91-19 

91-97 

4-07 

3-96 

+  0-73 

15-08 

46-99 

XII. 

Green,  syrup  (1st  product) 

8-84 

11-04 

80-12 

81-83 

9-51 

8-66 

+  1-71 

15-07 

23-61 

XVII.  ■ 

98-81 

0-84 

0-35 

+  0-15 

65°  C.(149°F.) 

35-94' 

XVIII. 

99-23 

0-47 

0-30 

+  0-57 

69°C.(156°F.) 

21-00 

XIX.  } 

u  oy 

U  vO 

q7'1  7 

o  i  11 

2-55 

0-28 

—  1-43 

63°C.(146°F.) 

16-44  > 

43-24 

XX. 

97-76 

1-97 

0-27 

—  0-90 

66°  C.(151°F.) 

15-81 

XXI. 

97-52 

2-21 

0-27 

—  1-14 

75°C.(167°F.) 

13-97^ 

XXII.  ) 

95-31 

2-28 

1-81 

—  0-33 

73°  C.(164°F.) 

13-76  ^ 

XXV.  1 

Syrup  (4tlx  product) . . .  • 

1-79 

2-57 

95-64 

97-00 

1-07 

1-93 

+  1-36 

65°C.(149°F.) 

13-49  ) 

45-94 

XXXI. 

0-00 

0-00 

100-00 

97-40 

2-60 

—  2-60 

65°C.(149°F.) 

96-15 

98-14 

XXXV.  ^ 

99-51 

0-32 

0-17 

—  0-17 

65°C.(149°F.) 

14-78  \ 

XXXVIII.  ( 

0-11 

0-15 

99-68 

98-63 

1-20 

0-17 

—  1-05 

58°C.(136''F.) 

15-49  > 

30-18 

XXXIX.  ) 

98-40 

1-43 

0-17 

—  1-28 

62°C.(144°F.) 

12-91  ) 

XL. 

Green  syrup  refined  . . . . 

3-96 

4-29 

91-75 

92-35 

3-74 

3-96 

0-55 

69  C.(156  Jb.) 

16-47 

30-03 
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The  increase  of  polarization  in  the  first  place  may  be  effected  by 
a  real  increase  in  the  proportion  of  sugar,  on  the  supposition  that 
certain  organic  combinations  are  volatilized  during  the  boiling, 
■which  is  very  nearly  certain.  If  that  is  true,  the  necessary  con- 
sequence  will  be  that  the  boiliag  of  saccharine  matters  very  nearly 
pure  will  not  cause  any  increase,  but  rather  a  diminution  of 
polarization  in  consequence  of  the  decomposition  of  sugar  by  boiling 
with  water  alone. 

The  following  are  the  results  of  some  experiments  made  with  a 
view  of  proving  this, — with  some  very  pure  covering  syrup. 


35th  boiling.— 5  +  3  litres  boiled  to  grain  at  70°  C.  (158°  F.) 
38th     „        5  +  1    „  „  58°  C.  (136°  P.) 

39th    „        5  +  1+1  „  62°  C.  (144°  F.) 

Composition  of  masses  cuite — 

XXXV.  XXXVIII.  XXXIX. 
Syrup.  Boiled. 

,  "  , 

Water   30-18      14-78      15-44  12-91 

Salts   0-12') 

0-42       1-16  1-39 

Organic  matter. .     0-10  ; 

Sugar    69-60     84-80     83-40  85-70 


100-00    100-00    100-00  100-00 


In  100  parts  of  dry  substance — 

Water                     —         —  —  — 

Salts                    0-17      0-17  0-17  0-17 

Organic  matter. .     0-15       0-32  1-20  1-43 

Sugar                    99-68  99-51  98-63  98-40 


100-00    100-00    100-00  100-00 


It  appears  that  the  increase  of  polarization  is  produced  in  certain 
less  pure  solutions  by  the  water  itself,  which  gives  place  to  the 
formation  of  new  substances  acting  powerfully  on  polarized  light 
like  dextrine.  It  is  clear  that  in  this  case  the  polariscope  does  not 
constitute  a  sure  means  of  finding  the  proportion  cf  pure  sugar  in 
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a  masse  cuite.    Evidently  ttie  formation  of  new  substances  may 
coincide  ■with  the  elimination  of  others. 
Let  us  sum  up  our  results : — 

(«)  The  pure  masses  cuites  generally  polarize  loss  than  the  syrups 
before  boiling,  which  may  be  the  result  of  decomposition  during 
boUing. 

(i)  The  masses  cuites  from  less  pure  syrups  generally  polarize 
higher  than  the  syrups  from  which  they  are  produced.  The  more 
foreign  organic  substances  the  syrups  contain  the  more  evident 
does  the  increased  polarization  of  the  masses  cuites  become. 

(tf)  The  use  of  sulphurous  acid  gaseous  or  in  solution  caused  a 
loss  of  polaiization  as  high  as  To  per  cent.  It  would  appear  that 
the  sulphurous  acid  fixes  some  of  the  substances  which  would 
otherwise  be  eliminated  by  boiling. 

{d)  ilany  more  researches  wiU.  have  to  be  made  before  anything 
positive  is  proved  on  the  nature  of  the  changes  taking  place  during 
boiling. 

B.— CHANGE  OF  COLOUR  IN  THE  MASSES  AFTER  BOILING. 

It  appears  that  all  masses  cuites  become  darker  in  colour  after  a 
certain  time.  Thus  masses  effectively  bleached  by  siilphurous 
acid  will  take  a  much  darker  colour  after  some  days.  Below  are 
some  instances  of  this. 


xxn.  sxin. 

Without  With 


XXIV. 

With 


Showed  on  4th  of  April  220 


„  25th  „    „  320 


acid.      sulphurous  acid. 

170  110  deg.  colorimeter 


230  170  „ 

60  60  „ 


nu'ous  gaseous 


Increase  in  21  days  . .  100 


35%  55/ 


Increase  of  colour  . .  43% 
XL. 


XLI. 


XLII. 

700  deg.  colorimeter 


Showed  on  15th  of  April  4200 


2800 


„  25th  „    „  6500 


4000 


2600  „ 
1900  „ 
2717, 


Increase  in  10  days  . .  2300 


1200 


Increase  of  colour  , .  54% 


437o 
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THE  MANUFACTURE  OE  SUGAR  FROM  THE  SUGAR 
CANE,  AND  THE  MACHINERY  EMPLOYED  THEREIN. 
(Continued  from  page  623.^ 

Having  described  in  our  last  paper  the  system  of  sugar-making 
in  most  general  use,  we  will  now  proceed  to  speak  of  improved 
methods  of  manufacture.  In  so  doing  it  will  be  most  convenient 
to  begin  with  a  description  of  the  more  simple  methods,  and  go  on 
from  these  to  the  more  complicated  apparatus  which  becomes 
necessary  when  the  planter  desires  to  turn  out  fine  sugar  fit  to 
pass  directly  into  the  hands  of  the  consumer. 

Taking  the  various  systems  of  manufacture  in  this  order,  our 
attention  will  first  be  directed  to  Fryer's  "  Patent  Concretor,"  the 
invention  of  Mr.  Alfred  Fryer,  of  Manchester. 

This  apparatus,  although  only  of  recent  invention,  has,  we  are 
informed,  already  been  introduced  into  most  of  the  tropical  sugar- 
producing  countiies  of  the  world,  and  in  some  of  them  it  is  rapidly 
coming  into  general  use.  The  concretor  was  invented  for  the 
purpose  of  concentrating  the  clarified  juice  in  the  shortest  possible 
time  with  the  least  expenditure  of  manual  labour,  and  so  far  as 
possible  without  change  in  its  colour  or  chemical  composition,  into 
a  solid  mass  suitable  for  the  refiner  to  operate  upon,  hut  not 
intended  to  pass  at  once  to  the  consumer. 

Its  inventor  believes,  rightly  or  wrongly,  that  the  delicate 
operations  of  refining  can  be  canied  on  more  cheaply  in  Europe 
than  in  the  tropics.    He  bases  this  belief  on  the  following  facts  :— 

1st.  The  cost  of  machinery  is  very  much  less  here  than  there. 

2nd.  "We  hare  skilled  labour  in  abundance  and  at  a  reasonable 
rate,  while  in  the  tropics  it  is  difficult  to  obtain  and  very  costly. 

3rd.  Fuel  is  abundant  and  cheap  in  Europe,  while  so  soon  as 
the  planter  has  exhausted  his  megass  or  crushed  cane,  he  must 
either  use  very  inferior  fuel  or  pay  a  veiy  high  price  for  good. 

4th.  But  few  planters  can  afi'ord  the  outlay  required  for 
thoroughly  refining  the  sugar  they  make. 

5tli.    Even  if  the  planter  liavo  the  requisite  mnchinrry  for 
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refining  he  usually  ■works  it  by  day  only,  and  for  not  more  than 
three  to  four  months  out  of  the  year,  -while  the  European  refiner 
■works  often  hoth  night  and  day,  and  the  -whole  year  through,  thus 
employing  far  less  capital  than  the  planter  -would  need  to  do  the 
same  -work. 

These  arguments  appear  to  us  very  weighty,  though  of  course 
there  is  something  to  be  said  on  the  other  side  of  the  question,  as  for 
instance,  that  the  planter  can  usually  obtain  unskilled  labour  at  a 
very  lo-w  rate,  and  that  he  is  obliged  to  manufacture  his  sugar  in 
some  -way. 

Let  us,  ho-wever,  no-w  turn  to  the  machine  itself,  and  examine 
its  construction  and  -working. 

Fig.  1  is  a  side  elevation ;  fig.  2  a  plan ;  fig.  3  an  end  elevation, 
and  fig.  4  a  cross  section  of  it. 

It  consists  of  a  series  of  shallow  trays,  a  a  a,  placed  end  to  end, 
and  di-rided  transversely  by  ribs  running  almost  from  side  to  side. 

At  one  end  of  these  trays  is  a  furnace,  b,  the  flue  of  -which  runs 
beneath  them,  and  at  the  other  end  is  an  air-heater,  c,  -which  makes 
use  of  the  ■waste  heat  from  the  flue,  and  employs  it  in  heating  air 
to  be  made  use  of  in  the  revolving  cylinder,  e. 

Between  the  trays,  a  a,  and  the  revolving  cylinder,  e,  is  a  small 
tank,  D. 

The  whole  series  of  trays,  a  a  a,  is  placed  on  a  slight  incline,  the 
upper  end  being  next  the  furnace.  The  upper  three  trays  are  made 
of  wrought  iron,  since  the  intense  heat  here  would  render  cast  iron 
liable  to  fracture. 

The  clai-ified  juice  from  the  tank,  f,  flows  first  on  to  the  top  tray, 
i.e.,  the  one  next  the  furnace;  it  cannot  flow  straight  down  the 
incline  towards  the  air-heater,  c,  because  of  the  transverse  ribs 
already  alluded  to,  which  bafile  it,  and  oblige  it  to  flow  from  side 
to  side  of  the  tray  in  a  shallow  stream,  in  the  direction  shown  by 
the  arrows. 

Thus  it  has  to  traverse  a  channel  some  400  feet  long  before  it  can 
flow  away  from  the  trays  at  the  end  next  the  air-heater,  although 
the  distance  from  the  furnace  to  the  air-heater,  in  a  direct  lino,  is 
not  quite  fifty  feet, 
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"WTiile  flowing  over  these  trays  the  juice  is  kept  rapidly  hoiling 
by  means  of  the  heat  from  the  furnace,  and  although  it  only  takes 
some  eight  to  ten  minutes  to  traverse  them,  its  density  is,  during 
this  short  time,  raised  from  say  10°  to  about  30°  Baume. 

From  the  trays  the  thickened  syrup  flows  into  the  tank,  n,  and 
thence  passes  into  the  revolving  cylinder,  e.  This  cylinder  is  full 
of  scroll-shaped  plates  of  iron,  over  both  sides  of  which  the  thickened 
syrup  flows  as  the  cylinder  revolves,  and  thus  exposes  a  very  large 
surface  to  the  action  of  hot  air,  which  is  drawn  through  it  by  means 
of  a  fan,  g  ;  motion  is  given  to  the  whole  apparatus  by  means  of  a 
small  engine,  h.  In  this  cylinder  the  syrup  remains  for  about 
twenty  minutes,  and  at  the  end  of  that  time  flows  from  it  at  a 
temperature  of  about  195°  to  200°  Fahrenheit,  and  of  such  a  con- 
sistency that  it  sets  quite  hard  on  cooling.  Thus  properly  made 
"  concrete  sugar"  forms  a  solid  mass,  not  liable  to  drainage  during 
transport,  and  ready  for  immediate  shipment. 

It  therefore  appears  that  by  means  of  the  concretor  the  whole 
process  of  concentration  may  be  accomplished  in  half  an  hour. 
■Wbile  on  the  "tray"  portion  of  the  apparatus,  the  temperature  of 
the  juice  varies  from  about  212°  to  about  216°  Fahrenheit,  rarely 
attaining  the  latter  figure,  and  to  this  temperature  it  is  exposed  for 
only  a  very  few  minutes.  The  greatest  heat  of  the  furnace  is 
applied  to  the  thinnest  liquor,  which  is  best  able  to  carry  off  great 
heat  because  of  the  low  temperature  at  which  it  boUs,  and  its  great 
fluidity,  while,  as  the  syrup  becomes  more  and  more  dense,  the 
heat  applied  to  it  becomes  less  and  less  intense. 

On  first  entering  the  cylinder  the  temperature  of  the  syrup  at 
once  falls  to  about  160°  Fahrenheit,  on  account  of  the  rapid 
evaporation  from  its  surface  as  the  hot  air  passes  over  it.  This 
temperature  gradually  rises  to  about  200°  Fahrenheit  at  the  point 
where  it  is  discharged.  If  discharged  at  a  much  lower  temperature 
than  this,  the  material  would  not  set  hard  on  cooling. 

From  the  time  when  the  clarified  juice  first  flows  on  to  the  top 
tray  of  the  apparatus,  until  the  time  when  it  issues  from  the 
cylinder  in  the  shape  of  concrete  sugar,  it  requires  no  handling  at 
all,  since  the  juice  gravitates  from  one  part  of  the  appai-atus  to 
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another,  attendants  having  only  to  see  that  the  proper  quantity  of 
juice  is  supplied  to  the  apparatus,  and  that  the  material  as  it  issues 
from,  the  cylinder  is  of  proper  consistency. 

Since  the  whole  of  the  concrete  sugar  issuing  from  the  apparatus 
sets  into  a  solid  mass  on  cooling,  it  -will  be  seen  that  when  the 
concretor  is  used  no  molasses  are  made.  In  fact  the  machine  con- 
centrates the  whole  of  the  solid  matter  contained  in  the  clarified 
juice  into  a  portable  form,  and  then  hands  it  OTer  to  the  refiner  for 
him  to  conduct  all  further  operations  in  reference  to  it. 

It  will  be  seen  from  the  above  description  that  the  concretor 
fulfils  both  the  main  requirements  laid  down  in  our  last  paper  as 
requisite  in  an  apparatus  for  concentrating  solutions  of  sugar.  1st. 
In  no  part  of  the  apparatus  is  the  temperature  excessive,  and  where 
the  syrup  is  most  dense,  and  therefore  most  Hable  to  injury,  the 
temperature  is  especially  moderate.  2nd.  The  time  during  which 
the  sugar  is  exposed  to  heat  is  very  short.  As  there  pointed  out, 
this  short  process  of  concentration  does  not  give  time  for  the  for- 
mation of  ciystals,  but  these  ai-e  not  needed  in  concrete  which  is 
intended  only  for  the  refiner. 

"When  the  concretor  is  used  for  making  centrifugaled  sugars,  as 
we  shall  have  occasion  hereafter  to  point  out  that  it  may  be,  the 
size  of  the  crystals  may  be  increased  by  allowing  a  certain  portion 
of  the  material  from  the  discharge  end  of  the  cylinder  to  pass  back 
again  to  the  supply  end,  thus  passing  it  through  the  cylinder  again 
along  with  the  thinner  juice,  also  entering  it.  The  minute  crystals 
ali-eady  formed  in  the  thickened  material  grow  in  size  by  the 
addition  of  saccharine  matter  from  the  thinner  syrup,  in  which  no 
crystals  have  yet  begun  to  form,  and  by  this  means  the  size  of  the 
crystals  may  be  very  considerably  increased. 

We  have  pointed  out  that  the  principles  on  which  the  concretor 
is  constructed  are  theoretically  sound.  We  are  able  to  state  from 
personal  observation  that  the  machine  is,  in  pi-actice,  capable  of 
concentrating  cane  juice  or  solutions  of  sugar  without  perceptible 
injury  to  them.  We  have  seen  a  piece  of  freshly  made  concrete 
dissolved  in  water,  and  water  added  until  the  solution  of  dissolved 
concrete  was  of  the  same  density  as  the  liquor  flowing  on  to  the 
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coneretor,  and  on  comparing  the  two  vfc  have  not  been  able  to 
detect  the  slightest  difference  in  colour  between  them.  At  the 
same  time  we  believe  that  to  obtaia  such  a  result  as  this,  the 
machine  must  be  worked  with  care. 

The  quality  of  the  concrete  sugar  produced  by  the  apparatus 
will,  of  course,  vary  greatly  according  to  the  quality  of  the  juice 
supplied  to  it.  Since  no  molasses  are  produced,  the  whole  difference 
in  the  quality  of  juice  must  of  necessity  be  represented  in  the  con- 
crete. When  crystallized  sugar  is  made,  this  is  not  the  case,  since 
when  working  up  inferior  juice  much  more  molasses  is  produced, 
and  thus  the  sugar  actually  obtaiaed  is  not  so  much  degraded  in 
quality  as  reduced  in  quantity. 

Whether  it  bo  to  the  advantage  of  the  sugar  planter  to  work  for 
the  refiner,  as  the  cotton  planter  works  for  the  cotton  spinner,  or 
to  compete  with  him,  each  planter  must  decide  for  himself.  The 
decision  will  doubtless  vary  according  to  the  outlet  which  the 
planter  happens  to  have  for  fine  sugar,  the  capital  at  his  command, 
and  the  proportion  of  the  year  during  which  he  can  keep  his 
machinery  at  work. 

If,  however,  he  should  decide  to  work  for  the  refiner,  as  the  very 
great  majority  of  planters  at  present  do,  there  can  be  little  doubt 
that  it  is  his  interest  to  manufacture  his  juice  as  little  as  possible, 
but  to  hand  it  over  to  the  refiner  as  nearly  as  may  be  in  its  original 
form. 

Now,  the  planter  endeavours  roughly  to  make  crystallized  sugar, 
and  to  separate  it  from  the  molasses.  The  result  usually  is,  that 
he  injures  his  sugar  very  greatly,  both  in  colour  and  chemical 
composition,  and  that  he  turns  out  a  sugar  from  which  the  refiner 
extracts  a  quantity  of  molasses,  and  molasses  from  which  the  refiner 
extracts  a  quantity  of  sugar. 

The  coneretor  only  performs  those  processes  which  are  absolutely 
necessary,  and  when  properly  worked  enables  the  planter  to  hand 
over  the  concentrated  juice  in  an  uninjured  form  to  the  refiner. 

That  concrete  sugar  is  appreciated  by  the  refiner  is  proved  by 
various  documents  now  before  us,  and  by  the  fact  that  those  refiners 
who  have  used  it  most  largely  are  those  who  bid  for  it  most  keenly. 
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ON  THE  PURIFCATIOX  OE  SUGAR  SOLUTIONS  FOR 
THE  OPTICAL  SACCHAROMETER. 

Bt  p.  Casajiajoe. 


In  the  April  number  of  this  year's  American  Chemist,  page  378, 
is  an  article  by  Dr.  Stammer,  taken  from  the  Sugar  Cane,  on  the 
use  of  animal  charcoal  in  purifying  saccharine  solutions  for  polari- 
metric  analysis.  The  conclusion  which  is  drawn  from  the  experi- 
ments detailed  in  the  article  is  that  animal  charcoal  absorbs  sugar 
from  its  solutions,  and  cannot  therefore  be  used  for  clarifyring 
saccharine  solutions  for  analysis.  This  conclusion  is  certainly 
interesting  ia  a  scientific  point  of  view,  but  hardly  less  so  in  its 
practical  bearings  to  the  sugar  manufacturer  and  refiner.  It  is  a 
matter  of  such  importance  that  it  cannot  be  accepted  without 
incontrovertible  proof,  even  if  supported  by  such  authority  as  the 
name  of  Dr.  Stammer. 

After  making  a  great  many  experiments,  I  am  in  a  position  to 
state  that  animal  charcoal  does  not  alsorh  sugar  from  its  solutions  in 
the  same  manner  as  it  absorbs  colouring  matter,  salts  of  lime, 
magnesia,  iron,  etc. 

The  proof  of  this  I  have  obtained  by  eliminating  with  care  every 
source  of  error  and  repeating  the  experiments  several  times  with 
different  sugars. 

I  have  proceeded  as  follows  :  In  the  first  place,  a  solution  was 
used  of  a  sugar  light  enough  to  give  a  liquid  fit  for  the  sacchar- 
ometer  with  acetate  of  lead,  but  without  using  animal  charcoal. 
This  solution  was  placed  in  the  saccharometer,  and  the  result 
obtained  noted. 

This  same  solution  was  afterwards  filtered  over  animal  charcoal 
containing  3-8  per  cent,  of  water.  The  saccharometer  indicated 
2  per  cent,  less  of  sugar. 

Another  portion  was  filtered  over  animal  charcoal  containing  8-8 
per  cent,  of  water:  The  saccharometer  indicated^  a  loss  of  5 
per  centi 
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For  instance:  16-35  gnns.  of  a  ligM-coloured  sugar  was  dis- 
solved so  as  to  occupy  100  c.  c.  The  solution  after  treatment  witli 
sub-acetate  of  lead  -was  of  a  light  yellow  colour.  The  sacchai-- 
ometer  iadicated  90  per  cent.  With  the  portion  filtered  oyer  animal 
charcoal  containing  3-8  per  cent,  of  water  the  saccharometer 
indicated  88  per  cent.  "With  th£  portion  filtered  over  animal 
charcoal  containing  8-8  of  water,  the  saccharometer  indicated  85 
per  cent.  These  results  show  that  the  presence  of  water  in  the 
bone  black  wUl  affect  the  strength  of  the  solution. 

The  next  step  was  to  filter  the  saccharine  solution  over  perfectly 
dry  animal  charcoal.  This  was  obtained  by  heating  animal  char- 
coal for  over  two  hours  over  a  lamp,  at  350°  P.  and  throwing  tlie 
black,  ■while  hot,  info  a  hot  and  dry  bottle.  Immediately  afterwards 
the  bottle  was  hermetically  closed. 

When  this  dry  black  is  used,  no  loss  of  sugar  is  shown  by  the 
saccharometer.  There  cannot  be  an  error  in  this  as  the  experiment 
was  repeated  several  times  with  the  same  unifoi-m  result. 

It  has  been  stated  that  the  conclusion  of  Dr.  Stammer  is,  that 
animal  charcoal  absorbs  sugar  from  its  solutions.  If,  however,  we 
examine  attentively  the  table  from  which  this  conclusion  is  drawn, 
we  wiU  notice  that  the  differences  between  the  per  centages  of 
sugar  before  and  after  filtration  are  very  small,  varying  from  0-2  of 
1  per  cent,  to  0-6  of  1  per  cent.,  except  in  cases  where  bone  black 
was  used  ia  large  quantities,  twice  or  three  times  as  much  as  in 
the  greater  number  of  cases.  The  time  of  contact  of  the  bone 
black  with  the  saccharine  solution  does  not  seem  to  have  had  any 
influence  on  the  pretended  absorbing  power  of  animal  charcoal  for 
sugai-.  These  times  of  contact  vary  from  3  hours  to  24  hours,  but 
the  pretended  quantities  of  sugar  absorbed  vary  independently  of 
these  times.  The  variations  when  they  occur  are  less  than  J  per 
cent.  Nobody  who  has  experience  in  tests  by  the  Optical  Sacchar- 
ometer needs  to  be  told  that  such  variations  must  necessarily  take 
place  even  on  testing  the  same  solution  twice  in  succession,  par- 
ticularly if  it  is  not  perfectly  colourless. 

In  examining  the  two  tables,  it  seems  strange  that  there  is  so 
little  difference  in  the  comparative  results,  as  the  experiments  of 


Jax.  I,  1872. 


THE  SUGAE  CANE. 


31 


Table  1  were  made  with  animal  black  that  had  been  heated  at  230° 
F.,  and  those  of  Table  2  with  animal  black  that  had  been  heated  at 
350°  F.  Bone  black  heated  at  230°  F.,  does  not  lose  all  its  water. 
The  water  remaining  in  the  black,  heated  at  230°  F.,  wiU  certainly 
affect  the  strength  of  the  solution  and  produce  an  apparent  absorp- 
tion; while  bone  black  heated  long  enough  at  350°  F.,  loses  all  its 
water,  and  will  not  affect  the  strength  of  the  solution.  That  the 
portions  mentioned  as  absorbed  are  very  nearly  alike  in  both  tables, 
except  when  larger  quantities  of  bone  black  are  used,  shows  that 
the  bone  black  was  not  kept  perfectly  dry. 

It  is  of  the  utmost  importance  to.  use  bone  black  that  has  been 
he^pt  dry  in  a  dosed,  bottle.  If  the  bone  black  is  allowed  to  cool  in 
the  open  air  it  very  quickly  absorbs  moisture.  If  used  hot  it 
increases  the  temperature  of  the  solution,  and  by  expansion 
decreases  the  per  centage  shown  by  the  saccharometer.  As  to 
puttLug  it  in  the  solution  hot  and  allowing  it  to  cool,  if  left  for 
several  hours,  as  in  some  of  the  tests  in  these  tables,  there  is  great 
danger  of  losing  sugar  by  fermentation. 

Instead  of  bone  black  I  use  a  process,  to  obtain  colourless  sacc- 
harine solutions,  Avhich  has  answered  with  aU  grades  of  sugar,  and 
which  certainly  does  not  take  any  additional  time,  or  give  any 
additional  trouble.  This  process  is  founded  on  the  observation  that 
the  facility  and  perfection  of  clarifying  a  solution  of  sugar  by  sub- 
acetate  of  lead  seems  to  depend  on  the  quantity  of  mineral  salts 
contained  in  the  sugar-.  Thus  many  very  dark  inferior  sugars, 
such  as  Manillas,  wiU  give  solutions  which  are  easily  clarified  by 
sub-acetate  of  lead,  producing  at  the  same  time  a  dense  precipitate. 
Such  sugars  give  on  incineration  a  large  quantity  of  ashes.  Other 
saccharine  products,  particularly  those  that  have  been  filtered  over 
bone  black  are  not  very  dark,  but  sub-acetate  of  lead  acts  on  them 
imperfectly,  giving  a  light  precipitate  which  stops  up  the  pores  of 
the  filters. 

Acting  on  the  above  observation,  I  add  to  saccharine  solutions 
soluble  salts  capable  of  giving  dense  precipitates,  with  sub-acetate 
of  lead.    I  have  used  at  difierent  times  chloride  of  sodium,  sulphate 
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of  soda,  phosphate  of  soda,  and  acid  phosphate  of  lime,  and  have 
found  them  all  equally  effective.  Other  chlorides,  sulphates,  phos- 
phates, iodides,  etc.,  will  doubtless  give  the  same  result. 

The  soluble  salt  is  added  by  throwing  a  pinch  of  it  on  the  sugar, 
and  dissolving  by  water  afterwards,  or  by  putting  in  a  few  drops  of 
a  solution  of  the  salt. 

The  results  obtained  are  very  satisfactory,  as  the  solutions  arc 
quite,  or  nearly,  colourless,  whatever  be  the  kind  of  sugar  treated. 
A  secondary  advantage  is  that  the  precipitate  is  very  dense  and 
easy  to  filter,  while  some  of  the  sugars  without  the  addition  of  the 
salts,  filter  very  slowly. 

By  a  succession  of  experiments  I  have  ascertained  that  the  addition 
of  the  salts  mentioned  above  does  not  affect  the  saccharometric  per 
centago  of  the  solution. 

In  connection  with  the  subject  of  purifying  sugar  solutions  for 
the  saccharometer,  there  is  an  important  fact,  discovered  in  this 
laboratory,  by  Mr.  Henry  0.  Havemeyer.  When  in  saccharometic 
tests  we  are  obliged  to  invert,  as  in  tests  of  molasses,  melados  and 
very  low  sugars,  the  hydrochloric  acid  used  produces  such  a  red 
colour  that  the  solutions  are  not  fit  for  the  saccharometer  unless  we 
are  careful  not  to  heat  them  above  68°  C,  and  to  cool  them  as  soon 
as  possible  afterwards.  The  inversion  is  often  imperfect  imder 
these  circumstances,  and  the  safest  way  is  to  invert  again  until  no 
change  is  shown  by  the  saccharometer.  If  this  is  repeated  the  red 
colour  wUl  appear  even  if  the  solution  is  not  heated  above  68°  C, 
and  is  cooled  quickly. 

The  important  fact  mentioned  above  is,  that  the  addition  of  a 
small  quantity  of  proto-chloride  of  tin  will  prevent  the  formation 
of  the  red  colour  even  if  the  solution  is  heated  above  70°  C,  several 
times,  until  no  variation  is  shown  by  the  saccharometer. — American 
Chemist. 
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DETERMINATION  OF  MOISTURE  IN  BONE  BLACK. 
By  De.  I.  Walz. 

A  dispute  having  recently  arisen  as  to  the  proper  temperature  at 
which  the  moisture  in  hone  black  should  be  determined,  and  a 
reference  to  the  books  showing  that  authorities  differ  on  this  point, 
I  made  a  series  of  experiments  of  which  I  propose  to  give  the 
results : 


Time. 

Temp.  Faht. 

Loss  H2O. 

1. 

A  sample  of  bone  black . 

1  h. 

. .    250°    . . 

6-85  p.  c. 

2. 

1  h. 

.  .    350°    . . 

6-73  „ 

3. 

[longer 

6-66  „ 

1. 

A  sample  of  bone  black  . 

1  h. 

. .    212°    . . 

5-68  ,, 

2. 

Same  sample   

1  h. 

..    250°  .. 

5-83  „ 

The  following  was  made  as  a  crucial  test :  a  sample  of  bone  black 
was  heated  for  six  hours  at  350°  Faht.,  then  weighed  and  placed 
under  a  bell  jar  which  dipped  into  water.  After  18  hours  it  had 
absorbed  15-24  per  cent,  of  water.  This  sample,  heated  IJ  hours 
at  212°  Faht.,  lost  14-23  per  cent,  of  water;  heated  one  hour  at 
250°  Faht.,  the  whole  of  the  moisture  was  expelled. 

Another  sample  of  bone  black,  heated  one  hour  at  250°  Faht., 
lost  6-17  per  cent,  of  moisture ;  another  portion  of  the  sample  was 
left  24  hours  in  the  desiccator  over  sulphuric  acid  and  showed  a  loss 
of  6' 18  per  cent. 

These  experiments  lead  to  the  following  conclusions  : — 

1.  The  moisture  contained  in  bone  black  maybe  estimated  by 
heating  the  latter  one  hour  at  a  temperature  of  250°  Faht.,  or  by 
leaving  it  24  hours  in  the  desiccator  over  sulphuric  acid. 

2.  If  bone  black  is  exposed  to  a  much  higher  temperature  than 
250°  Faht.  for  a  sufficient  length  of  time,  an  increase  of  weight 
(probably  caused  by  oxidation)  takes  place,  and  the  amount  of 
moisture  wUl  be  found  too  low. — American  Chemist. 
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THE  SUaAR  MAMIFACTURE  IN  JAVA. 
From  the  Prbnch.  . 
fAnmles  du  Commerce  Exterieur.) 

Amongst  all  the  colonies  the  island  of  Java  is  certainly  for  many 
reasons  one  of  those  in  which  the  sugar  cane  wiU  be  best  able  to 
compete  the  longest  and  most  successfully  with  the  vigour  of  the 
sugar  beet. 

1.  The  island  of  Java  is  out  of  the  course  of  those  cyclones  or 
terrible  hurricanes  which  periodically  devastate  other  sugar  colonies 
and  damage  or  destroy  their  crops. 

2.  All  the  cane  plantations  are  generally  irrigable  to  some 
extent.  In  case  of  drought  they  are  assured  against  the  want  of 
this  element,  indispensable  to  aU  tropical  cultures — the  water  of 
iiTigation.  For  this  reason  their  growth  is  much  more  rapid  than 
in  other  colonies,  where  the  means  of  irrigation  is  more  or  less 
wanting.  On  the  other  hand,  the  heat  is  more  constant  in  Java, 
being  only  5°  30'  south  of  the  Equator,  instead  of  18°  to  20°  distant 
like  some  other  colonies.  Then  this  great  heat,  combined  with 
frequent  rains  which  moderate  it  (or  with  irrigation  which  replaces 
them  when  needful),  produces  extraordinary  vegetation. 

3.  The  labour  of  the  aborigines  is  amply  sufficient,  and  its 
expense  is  moderate ;  whilst  in  other  colonies  the  imported  labour 
is  dear,  and  often  scarce  at  important  times. 

4.  Java  has  another  advantage  in  the  neighbourhood  of  a  great 
market,  where  the  greater  part  of  its  sugai-s  could  be  disposed  of. 
This  market  is  Australia.  There  ai-e  two  causes  which  up  to  this 
time  prevent  its  profiting  by  this  advantage.  The  first  is  the 
Government  monopoly,  which  obliges  two-thirds  of  the  produce  of 
all  the  central  factories  in  the  island  to  be  shipped  to  Holland ;  the 
second  is  inherent  in  the  quality  of  the  sugar  itself,  which  has  a 
veiy  bad  smell  in  consequence  of  the  method  used  in  bleaching  it, 
and  which  is  known  by  the  name  of  terrage. 

There  are  in  Java  153  sugar  factories,  of  which  140  large  ones 
produce  together  an  average  quantity  annually  of  1,900,000  piculs 
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(116,000  tons)  of  sugar.  Of  these  140  factories,  96  are  called 
central,  because  they  are  generally  placed  in  the  centre  of  twenty 
or  thirty  villages,  the  native  population  of  which  are  obliged  to 
cultivate  the  400  hectares  (988  acres)  allowed  by  Government  for 
twenty  years  to  every  manufacturer  who  ohtaius  a  farm  contract. 
These  factories  are  situated  as  under : — 

In  the  District  of  Cheribon  there  are  10  ;  in  that  of  Zegal,  9  ;  in 
that  of  Pecalongan,  3  ;  in  that  of  Samarang,  11 ;  in  that  of  Jap'ara, 
2 ;  in  that  of  Eembang,  1 ;  in  that  of  Sourahaya,  20 ;  in  the 
Residence  of  Madura,  1;  in  that  of  Passaronan,  17;  in  Probol- 
inget,  10;  in  that  of  Besanki,  5  ;  in  Banjonnas,  1 ;  in  Madionan, 
2 ;  in  that  of  Kediri,  4  ;— total,  96. 

At  present  it  is  estimated  that  two-thirds  of  the  central  factories 
use  water  power  to  crush  the  canes  and  one-third  use  steam. 

In  aU  the  central  factories,  except  five  or  six  which  foUow  the 
old  battery  system,  the  graining  is  effected  by  means  of  vacuum 
pans. 

The  cane  juice  is  concentrated  up  to  27°  or  28°  Baume  over  the 
open  fire,  arrived  at  which  point  it  is  then  transferred  to  the 
vacuum  pan  to  be  finished  in.  the  ordinary  way,  and  better  still  to 
be  crystallized  according  to  the  Montclar  method — that  is  to  say, 
concentrated  to  total  dryness — the  whole  mass  then  emptied  from 
the  pan  by  means  of  an  opening  33  centimetres  (U'8  inches)  in 
diameter.  Prom  the  pans  the  sugars  go  Lato  receivers  where  before 
being  centrifugaled,  they  are  subjected  to  the  bleaching  process 
used  in  Java — that  is  to  say,  the  washing  by  water  called  ierrage, 
by  which  the  sugar  acquires  an  unpleasant  smeU. 

The  average  profit  of  the  manufacturer  is  proportioned  to  the 
yield  of  his  crops.  In  the  96  central  factories  there  are  great 
differences  in  returns,  according  to  the  fertility  of  the  soU  and  the 
varieties  of  the  cane. 

There  are  four  factories  in  which  80  piculs  of  sugar  per  houw 
(39  cwts.  per  acre)  are  obtained,  in  each  of  these  the  profit  is 
nearly  ^8,250  per  annum. 

Four  others  obtain  70  piculs  per  houw  (34  cwts.  per  acre),  their 
profit  is  £5,175  per  annum  each, 
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Ten  reach  tte  figure  of  60  piculs  per  homo  (29  cwts.  per  acre), 
their  annual  gain  is  £4,125  each. 

Ten  more  obtain  55  piculs  per  houto  (nearly  27  cwts.  per  acre), 
the  annual  gain  of  each  is  £3,300. 

Ten  obtain  50  piculs  (above  24  cwts.  per  acre),  the  profit  of 
which  is  £2,475  each. 

Ten  others  obtain  45  piculs  (nearly  22  cwts.  per  acre),  their 
average  profit  is  about  £1,000. 

Of  ten  the  yield  is  40  piculs  (not  quite  1  ton  per  acre),  the  profit 
of  each  is  only  about  £300  to  £400. 

There  are  nearly  30  other  factories  which  only  obtain  from  35  to 

piculs  per  houw  (17  to  19  cwts.  per  acre),  these  are  subject  to 
annual  losses  of  from  £1,000  to  £2,000  each. 

The  most  certain  profit  is  that  pertaining  to  the  Government, 
which  draws  a  large  sum  yearly  from  each  factory,  representing 
a  total  revenue  of  more  than  8  millions  of  francs  (£320,000). 


THE  PEODUCTION  OF  STJGAE  IIT  ITALY. 
By  RoBEKT  BiTBGEE,  Madgcbourg. 
(From  the  French.) 


Italy  has  only  very  recently  been  reckoned  amongst  the  beet  sugar 
producing  countries.  In  the  year  1868  a  proprietor  in  the  Papal 
States  made  some  experiments  on  a  large  scale  in  the  culture  of 
beet — experiments  which  were  very  successful. 

The  beets  were  sown  in  the  different  experimental  fields  towards 
the  middle  of  the  month  of  Pebruary.  The  shoots  were  very 
vigorous,  and  the  growth  so  rapid  that  towards  the  end  of  June 
the  average  weight  of  the  beets  was  1  kilog.  200  gram.  (2f  lbs.). 

Prom  the  27th  July  to  the  20th  of  August  many  samples  of  the 
beets  grown  on  the  different  plots  of  land  were  successively 
analysed  in  the  most  celebrated  laboratories  of  Paris.  These 
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analysis  gave  very  favourable  results,  especially  the  Vilmorin 
obtained  from  two  varieties  of  tbese  beet  roots  grown  in  the 
neighbourhood  of  Magdeburgh.  In  fact,  one  chemist  found  13-30 
and  14'47  per  cent,  of  sugar  in  100  parts  of  juice;  another  obtained 
12-61  and  13-44  per  cent.;  whilst  the  beet  roots  analysed  in  Eome 
showed  in  the  polariscope  10  to  12  and  from  12  to  14-5  per 
cent. 

Other  beets  raised  from  common  seed  only  contained  9  per  cent, 
of  sugar  at  the  same  period  of  growth. 

The  great  saccharine  richness  of  the  Vilmorin  beet  root,  which 
in  Italy  co-exists  with  very  good  returns  in  weight,  allows  of  the 
advantageous  cultivation  of  this  variety.  According  to  the  last 
accounts  the  beetroots  can  be  delivered  at  the  factories  at  2  0  francs 
the  1000  kilogs.,  about  16s.  per  ton;  coal  costs  45  fr.,  and  wood 
12  fr. ;  labour  costs  about  the  same  as  in  the  sugar  districts  of 
France — ^nothing  appears  to  be  unfavourable. 

Based  on  these  generally  propitious  circumstances,  which 
guarantee  the  vitality  of  the  sugar  -ndustry  in  Italy,  the  pro- 
prietor named  above  did  not  hesitfite  io  demand  a  concession  for 
the  construction  of  a  sugar  factory. 

The  Papal  Government  accorded  him  an  exclusive  privilege,  by 
fixing,  for  a  term  of  18  years,  the  impost  of  4  fr.  5  c.  per  100 
kilogs.  of  sugar  produced  (1/8  per  cwt.),  instead  of  the  usual  duty. 
Thus,  whilst  sugar  imported  into  Italy  is  Uable  to  a  duty  of  21  fr. 
10  c.  per  100  kilogs.  (8/6  per  cwt.),  indigenous  sugar  wiU  only  pay 
the  small  impost  above  mentioned. 

The  factory  built  near  Eome  in  1869  having  obtained  this 
privilege,  has  already  been  at  work  during  two  seasons.  According 
to  information  received  from  the  same  source,  the  Italian  Govern- 
ment having  annexed  the  Papal  States,  will  confirm  to  the 
concessionaire  the  same  privileges,  but  only  as  regards  the  former 
States  of  the  Church. 

Since  then,  other  experiments  have  been  made  in  other  districts 
of  Italy,  especially  in  the  environs  of  Turin  and  in  the  province  of 
Abruzzes. 
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We  have  ovirselyes  several  times  sent  beet  root  seed  into 
Italy. 

The  Italian  Government  has  taken  a  lively  interest  in  the 
introduction  of  this  industry  into  the  countiy.  In  fact  last  year 
a  former  "  Minister  of  Public  "Works  "  visited  the  chief  centres 
of  the  sugar  manufacture  in  Germany,  Erance,  Belgium,  and 
Austria,  with  the  aim  of  collecting  the  necessary  material  for 
the  culture  of  the  beet  and  the  manufacture  of  sugar  and  to  study 
thoroughly  all  the  questions  relating  to  this  industry. 

Founded  on  the  theoretical  information  thus  collected  several 
small  practical  applications  have  been  commenced,  and  as  other 
persons  are  equally  interested  in  the  sugar  manufacture,  we 
cannot  expect  that  the  factory  near  Eome  will  long  remain  the 
only  one  in  Italy. 

Thus  wo  have  learnt  that  a  Society  has  been  recently  formed  in 
Turin  with  the  object  of  introducing  the  sugar  manufacture  and 
that  it  will  shortly  erect  a  faetoiy  at  Savigliano.  Another  is  to  be 
established  at  Cesa,  in  Tuscany.  The  beets  cultivated  in  this 
locality  in  1870  gave  a  return  of  8f  per  cent,  of  sugar.  Another 
sugar  factoiy  is  being  erected  at  Eieti. 

At  the  same  time  we  hear  from  Vienna  that  a  Society  there  has 
concluded  an  aiTangement  with  the  Italian  Government  by  which 
the  manufacture  of  sugar  in  Italy  is  monopolised,  that  the  Italian 
Government  has  promised  a  privilege  of  25  years  according  all 
rights  of  duty  and  other  advantages,  and  even  the  partial  prohibi- 
bition  of  the  importation  of  sugar  into  the  country. 

We  are  not  able  to  say  how  far  this  latter  news ,  is  true,  and 
whether  as  appears  this  Viennese  Society  is  the  same  as  the  one 
which  has  been  formed  in  Turin. 

Stagdeburgh,  5th  Sec,  1871. 

P.S. — Two  anonymous  Societies  have  been  established  for  the 
manufacture  of  sugar  in  Eome,  the  one  with  a  capital  of  ten 
millions  of  francs,  the  other  of  five  millions. 
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CANE  CTJLTUEE  IN  QUEENSLAND. 

"We  are  indebted  to  the  Queensland  Cottrier  for  the  following 
extracts : — 

"As  the  success  of  sugai-,  tobacco,  and  other  tropical  and  semi- 
tropical  products  becomes  more  decided,  the  occupation  of  land  for 
the  cultivation  of  these  crops  increases.  *  *  Already  this  is  going 
on  north  and  south  with  much  gi-eater  rapidity  than  has  ever  been 
witnessed  before.  The  Herbert  VaUey  is  attracting  attention  just 
now  as  a  sugar-producing  district.  Another  and  stUl  more  effective 
di-ain  on  the  labour  supply  wUl  be  the  settlement  of  labourers  on 
land  of  their  own,  as  independent  cultivators  of  the  soil.  The 
experience  of  the  past  two  or  three  years,  and  notably  of  the  last 
twelve  months,  has  proved  that  the  skilful,  prudent,  industrious 
cxdtivator  of  a  few  acres  of  sugar-cane  in  the  neighbourhood  of  a 
mUl  stands  as  fair,  and  ia  the  majority  of  cases  a  fairer  chance  of 
success  even  than  the  large  proprietor.  The  time,  spent  by  the 
labourer  in  working  for  wages  on  other  people's  land,  proves  to  be 
the  best  possible  training  for  successfully  engaging  in  the  same 
pursuit  on  land  of  his  own  ;  and  as  the  mai'ket  for  his  produce  is 
practically  unlimited,  there  is  no  danger  of  a  glut.  Nothing  in 
the  history  of  the  colony  is  more  surprising  than  the  rapid  strides 
made  in  the  cultivation  of  the  sugar-cane  within  the  last  two  or 
three  years." 

CirsTOMs  Revenue. — The  revenue  for  the  port  of  Greenock  fo 
the  month  ending  30th  November,  as  compared  with  the  corre- 
sponding month  in  the  two  previous  years,  was  as  follows : — 
November  1869,  £141,717  14s.  6d.  ;  November  1870,  £85,398 
lis.  4d. ;  November  1871,  £84,270  2s.  6d.  In  1869,  the  sugar 
duty  was  at  double  the  present  rate. — Scotsman. 

ExpoET  OF  Steah-Plough  Machetebt. — The  advancement  in 
agriculture  in.  the  West  Indian  colonies  has  been  somewhat  marked 
of  late,  and  the  introduction  of  steam  machinery  is  becoming  more 
general.  Several  shipments  have  been  made  recently  from  the 
Clyde  to  the  English  islands,  and  the  ship  Antigua  has  sailed  with 
60i-  tons  of  steam-plough  machinery  on  board,  valued  at  £2560, 
for  Iiinidad. — Scotsman. 
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THE  PEOGRESS  OF  THE  BEET  SUGAR  CROP. 

The  progress  of  the  beet  sugar  manufacture  is  marked  by  a 
weaker  and  ■weaker  density  of  the  juice.  The  beets  are  so  pool", 
especially  in  the  North,  that  it  recalls  the  gloomy  season  of  1 857-58. 
The  only  advantage  possessed  by  the  present  is  that  the  juice  is 
easier  to  work.  But  the  fact  is,  there  is  plenty  of  juice,  but  very 
little  masse  cuife.  The  yield  will  therefore  be  very  inferior,  not 
only  in  sugar  but  in  molasses. 

Some  factories  will  terminate  their  rasping  at  the  end  of  the 
present  month.  The  usines  in  the  North  are  alwnys  the  least 
stocked  with  beets.  In  the  arrondissement  of  Valenciennes  five  or 
six  factories  had  finished  at  the  commencement  of  the  month.  At 
the  time  we  write  ten  more  will  be  in  the  same  position.  In  short 
those  factories  which  will  be  at  work  ia  January  wiU  probably  be 
few. — La  Sucrerie  Indigoie,  Dec.  20,  1871. 


NOTICES  OF  BOOKS,  &c. 

The  Coolie  in  Bemerara.  A  few  words  upon  "  The  Coolie — his 
rights  and  wrongs.  By  the  Author  of  Ginx's  Babg."  By  West 
Indian. 

London :  The  European  Mail  ©fSce,  44a,  Cailnon  Street.  1871. 

This  pamphlet,  which  appeared  in  the  form  of  a  series  of  letters 
to  the  European  Mail,  is  designed  to  correct  what  the  author 
deemed  some  exaggerations  and  misrepresentations  contained  in 
Mr.  Jenkins'  work. 

The  writer  thinks  thut  the  author  of  "  Ginx's  Baby  "  wrote  his 
book  on  the  Coolie  with  the  object  of  convincing  the  two  kindred 
philanthiopical  societies  whose  brief  he  held  "  that  there  are  evUs 
connected  with  the  system  of  immigration  into  Guiana  which  fully 
justified  the  employment  of  his  services  to  examine  and  expose." 
But  it  should  be  remembered  that  Mr.  Jenkins'  boook  appeai-ed 
piecemealj   in  a    popular   magazine,   and  tliat  probably  the 
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articles  were  written  at  the  time  wlieii  the  things  he  writes  of 
were  then  under  his  observation,  and  not  after  his  return,  which 
will  account  for  the  modifications  apparent  in  !Mj\  Jenkins'  views 
between  the  first  chapters  and  the  last.  Great  part  of  the 
occasional  exaggeration  is  also  due  to  the  style  of  the  author  of 
"  Ginx's  Baby," — somewhat  too  inflated  and  "  popular"  (or 
sensational)  for  so  important  a  subject  as  the  question  between 
the  Coolies  and  the  Planters  of  British  Guiana. 

There  is  no  doubt  but  that  despite  Mr.  Jenkins'  professions  of 
impartiality  the  views  of  the  partisan  rather  than  of  the  enquirer 
are  sometimes  apparent.  "  The  eye  sees  what  it  has  the  power  to 
see,"  and  Mr.  Jenkins  as  the  representative  of  the  two  societies 
named  could  scarcely  be  expected  to  see  everything  in  the  same 
light  as  a  "  West  Indian"  Planter.  The  writer  of  the  pamphlet 
imder  notice  has  done  well  to  point  out  passages  which  are  likely 
to  mislead  the  public  mind  in  Mr.  Jenkins'  book,  though  in  some  , 
instances  what  the  latter  wrote  in  his  earlier  chapters  is  corrected 
by  subsequent  observations,  as  "  "West  Indian "  himself  points 
out :  for  instance — 

"Very  serious  olijectioii  maybe  taken  to  Mr.  Jenkins's  description  of 
the  general  condition  of  the  CooKes,  conveyed  in  the  folloiying  sentences : — 
'  Take  a  large  factory  in  Manchester  or  Birmingham,  biuld  a  wall  round  it, 
shut  in  its  workpeople  from  all  intercourse  save  at  rare  intervals  with  the 
outside  world ;  keep  them  in  absolute  heathen  ignorance,  and  get  all  the 
work  you  can  out  of  them,  treat  them  not  unkindly,  leave  their  social 
habits  and  relations  to  themselves  as  matters  not  concerning  you  who  make 
the  money  from  their  labour  and  you  would  have  .  .  a  sugar  estate 
village.' 

"  Xow  let  us  analyse  this  paragraph  and  endeavour  to  see  whether  it  contains 
a  modicum  of  truth.  First,  with  regard  to  the  comparison  to  a  Manchester 
factory  walled  around.  Our  author  is  answered  out  of  his  own  mouth — '  we 
are  passing  cane-fields  and  at  length  turn  sharp  off  the  road — no  fences  or 
gates  here — up  an  indifferent  avenue  of  tamarinds :  seeing  on  the  left  the 
ranges  of  immigrants'  dwellings  ...  on  the  right  the  overseer's  house 
and  hospital,  pulling  up  at  length  opposite  a  garden  blooming  with  splendid 
shrubs  and  flowers.'  This  '  walled  isolation '  is  also  illustrated  by  the  fact 
that  the  Coolies  are  under  ordinary  circumstances  allowed  to  go  without 
question  two  miles  from  the  estate  (to  allow  them  to  wander  at  will 
and  become  vagrants,  would  bo  ruin  to  themselves  as  well  as  to  their 
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employers).  The  Commissioners  state  (p.  76)  that  there  is  no  doubt,  that 
as  a  rule,  leave  of  absence  is  not  refused  to  a  steady  workman,  when  ho 
applies  for  it." 

Although  it  is  unlikely  that  Mr.  Jeiikins's  book  will  have  the 
cflfcct  of  spreading  much  misconception  with  regard  to  the  treat- 
ment of  the  Coolie  in  British  Guiana,  yet  those  who  have  read  The 
Coolie,  his  Rights  and  Wrongs,  would  do  well  to  read  the  pamphlet 
by  West  Indian  as  a  corrective. 


Free  Trade  in  Sugar.  Dedicated  to  the  Cobden  Club.  By 
John  BsirjAMra  SMrrn,  Esq.,  M.P. 

London :  TJn-\vin,  Brotheks,  24,  Bucklesbury.    Price,  Sixpence. 

This  pamphlet  is  intended  to  advocate  a  uniform  duty  on  sugar, 
as  opposed  to  the  present  scale.  Why  it  has  been  written  or 
published  at  the  present  time  it  is  difficult  to  say,  as  it  contains 
nothing  new  in  the  way  of  argument  or  illustration. 

The  dedication  to  the  Cobden  Club  is  certainly  somewhat  strik- 
ing ;  not  because  it  is  appropriate  by  any  means.  Mr.  Smith  calls 
those  of  the  members  of  the  club  who  uphold  the  uniform  duty 
on  sugar,  "  Recreants,"  on  what  ground  it  is  not  easy  to  imagine, 
as  the  term  is  equally  applicable  to  the  great  economist,  whose 
name  the  club  bears ;  Mr.  Cobden,  as  is  weU  known,  having 
supported  a  uniform  duty  on  sugar,  both  in  and  out  of  Parliament. 
Although  Mr.  Smith  was,  as  he  states,  "the  first  chairman  of  the 
Anti-Corn  Law  League,"  this  gives  Hm  no  right  to  apply  such  an 
offensive  epithet  to  gentlemen  equally  disinterested,  and  quite  as 
able  to  form  a  correct  opinion  as  himself. 

As  regards  the  pamphlet  itself,  it  would  be  useless  to  go  over 
its  threadbare  arguments  and  unsupported  assertions.  A  consider- 
able portion  of  it  is  occupied  by  tirades  against  refiners,  or  as  he 
terms  them,  pieces  makers,  which  would  lead  to  the  belief  that 
the  writer  had  drawn  his  inspiration  from  the  Produce  Markets 
Review."    For  example : 
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"  One  is  struck  with  astonishment  that  it  has  heen  possihlo  for  a  small 
body  (numbering  only  about  100)  calling  themselves  sugar  refiners,  but 
more  properiy  styled  sugar  spoilers  for  whom  there  is  no  necessity,  and  who 
are  the  creatures  of  a  classified  scale  of  duties — to  have  been  pei-mitted  by 
law  for  so  many  years  for  their  own  sole  benefit,  to  deprive  the  people  of 
this  country  of  wholesome  sugai-,  and  to  force  by  means  of  jn-ohibitivo  duties 
on  good  sugar,  and  a  bounty  on  their  own  re-made  sugar,  the  almost 
exclusive  use  of  sugar  deprived  by  their  process,  of  its  natural  honied 
sweetness.  Such  rubbish  do  the  piece  makers  turn  out  in  some  oases,  that  it 
has  to  be  scented  and  flavoured  with  Vanillo  lemon  oil  and  other  substances 
before  it  can  pass  into  consumption.  At  the  best  pieces  ai-e  simply  decolor- 
ized brown  sugar,  more  or  loss  injm-ed  by  the  process  to  which  it  is  subjected 
to  efioct  the  change." 

As  a  specimen  of  style  and  argument  the  above  extract  will 
suffice.  If  a  uniform  duty  is  ever  substituted  for  the  piesent  scale, 
the  change  wUl  not  be  attributable  to  such  lucubrations  as  the 
pamphlet  to  which  ilr.  J.  B.  Smith  has  given  the  sanction  of  his 
name. 


To  THE  Editoe  of  "  The  Sug.^e  Cane." 

SlE, 

Your  coiTBspondent  S,  who  deplores  the  loss  of  weight  sustained 
by  his  sugar  on  the  homeward  voyage  from  Jamaica,  may  at  least 
console  himself  by  the  belief  that  he  is  relatively  better  off  than 
some  of  his  compeers  who  adhere  to  the  battery  process  in 
making  muscovado. 

Below  is  an  abstract  of  a  table  of  colonial  and  landing  weights  of 
sixteen  shipments  of  sugar  from  the  west  coast  Demerara,  supplied 
by  John  A.  Tinne,  Esq.,  to  the  House  of  Commons  Committee  on 
the  sugar  duties  in  1862,  in  which  the  loss  is  shown  to  be  13  per 
cent. 
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No.  of 

Weight  in  Demerara. 

VTeight  in  Liverpool. 

Hogsheads. 

cwts. 

lbs. 

52    . . 

1052 

"2 

18 

T2d 

41 

838 

1 

17 

741 

1  14 

25  . 

509 

3 

13 

465 

0  6 

43  . 

914 

1 

13 

767 

3  0 

100  .... 

2118 

1 

27 

1812 

2  16 

80 

1642 

0 

15 

1478 

3  14 

82    ...  . 

1654 

0 

24 

0  11 

90  . 

1986 

2 

19 

1654 

3  13 

114 

2446 

3 

6 

2128 

0  10 

75 

1519 

2 

13 

1374 

3  19 

133 

2705 

3 

5 

2389 

2  11 

100 

2085 

3 

8 

1831 

2  17 

53   

1088 

0 

973 

0  12 

121 

2560 

0 

0  1  rt  0 

0  ID 

7(14 

1  9 

3129 

1 

2632 

0  26 

26,956 

3 

12 

23,468 

1  4 

1 

4 

23,468 

I  loss  on  voyage . 

.  3,488 

2 

8  = 

13  per  cent. 

In  another  case  the  loss  on  sngar  shipped  from  the  Leeward 
Islands  amounted  to  17i  per  cent.  To  find  the  total  absolute  loss, 
the  drainage  between  the  Queen's  beam  and  the  consumers'  scales 
must  be  added,  which  includes  that  in  the  bonded  warehouse,  and 
also  the  loss  between  the  curing  house  and  the  shipping  weight  at 
the  colonial  port ;  these,  together  with  the  loss  on  board,  wUl  on 
the  average  amount  to  20  per  cent. 

The  causes  suggested  by  your  correspondent  may  have  some 
connection  with  the  loss,  but  it  is  now  generally  admitted  that  the 
long  continued  heat  of  the  battery  process  is  the  chief  cause  of  the 
deliquescence  resulting  from  the  change  of  pure  sugar  into  nn- 
crystallizable,  and  this  appears  the  more  probable  when  the 
drainage  from  sugars  made  by  this  process  is  compared  with  that 
from  concrete,  the  whole  process  of  the  manufacture  of  which  is 
effected  in  less  than  one  hour. 
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In  the  table  at  foot,  of  the  shipping  and.  landing  weights  of  the 
whole  of  the  concrete  received  during  last  season  from  the  estates 
of  Belvidere,  Bath  Lodge  and  Greenoastle,  in  the  island  of  Antigua, 
the  average  per  centage  of  drainage  is  shown  to  he  under  3  per 
cent.,  this  may  appear  very  extraordinary  when  it  is  remembered 
that  no  molasses  is  extracted  from  the  juice  before  or  after  potting, 
yet  in  some  cases  the  loss  has  been  even  still  less  than  this.  As 
regards  the  concrete  it  may  be  stated  that  what  is  called  in  the 
table  the  shipping  weight  is  in  fact  the  weight  on  the  estate,  and 
it  may  also  be  added  that  there  is  no  loss  after  arrival  in  this 
country. 

I  am.  Sir, 

Yours  truly, 

R. 

Ship's  Name.  Shipping  Weight.  Landing  Weight.        Loss.  Loss 

hhds.  trcs.  brls.      cwts.  qrs.  lbs.    ewts.  qrs.  lbs.    cwts.  qrs.  lbs.    p.  c. 
Lancastria. .  153    0  208  . .  3976    3    6  ..  3794    1  25  ..  182    1    8  ..  4-6 

Napier          111  15  104  ,.  2804  2    8  ..  2722  0  18  . .  82  1  "18  . .  2'9 

Westwood. .    61  18    71  . .  1705  3  10  . .  1666  0  21  . .  39  2  17  ..  2-3 

Comet             91    3    91  . .  2272  0  27  . .  2198  0  21  . .  81  0   6  . .  3-5 

Eed  Jacket.    52   0    26  ..  1198  0  17  ..  1170  2  14  . .  27  2    3  . .  2-3 

Lancastria. .    78   0  132  . .  2120  0    1  . .  2076  3    4  . .  43  0  25  ..  2-0 

Mercatir  ..    92   0  108  ..  2283  2  11..  2224  0   4..  69  2  7..2'6 

Napier....    29   0     8..   614  3  18..    601  1  12..  13  2   6  . .  2'2 

Westwood. .    99   2     7  . .  2056  0  IC  . .  1997  0    4  . .  59  0  12  . .  2'8 

Average  of  per  centagcs.  .2-8. 


KATAL  AS  A  SUGAR  PRODUCING  COLONY. 
To  thtr^Editor  op  "The  Sugab  Cane." 

SlE, 

In  an  article  from  the  Commercial  Gazette  in  your  December 
number  on  the  "Last  Season's  Sugar  Crop  in  Mauritius"  the 
following  passage  occurs  : — 

"  With  Natal  so  near  it  is  matter  of  surprise  that  we  now  send 
any  sugar  fo  the  Cafie.  That  Natal,  after  so  many  years'  trial 
cannot  produce  sufficient  sugar  for  the  consumption  of  the  Cape 
does  not  give  us  much  confidence  in  our  neighbour  as  a  sugar 
producing  colony." 
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That  the  conclusion  -which  tho  Editor  of  the  Commercial  Gazette 
draws  from  the  fact  that  Mauritius  sugar  is  in  request  at  the  Cape, 
is  an  en-oneous  one  will  be  seen  from  an  extract  taken  from  a  letter 
in  the  October  summaiy  of  tho  Natal  Mercury,  which  shows  that 
it  is  not  sugar  producing  power,  but  means  of  transport  which 
are  wanting  to  make  Natal  a  formidable  competitor  with  Mauritius 
in  other  markets  beside  that  of  the  Cape.  At  present  the  diamond 
fields  stand  in  the  way  of  both  public  and  private  enterprise  (not 
immediately  connected  with  them)  in  all  the  South  African 
Colonies;  but  the  Natal  Colonists,  it  is  to  be  hoped,  are  well 
aware  that  the  way  to  wealth  is  much  shorter  and  infinitely 
pleasanter,  through  the  culture  of  their  fertile  soil,  in  their  fine 
climate,  than  in  rushing  to  a  distant  desert  to  dig  for  diamonds : — 

"In  your  leader  of  the  7th  current,  you  take  a  "  Mount  Pisgali"  view  of 
our  future,  when  you  say  that  some  of  us  may  yet  live  to  see  the  day  when 
half  a  million  tons  of  sugar  will  be  produced  in  Natal.  If  you  look  into  your 
issue  of  the  3rd  January,  1855,  you  will  find  tho  prediction  of  four  ship  loads 
of  sugar  leaving  our  harhour  daily,  which  will  he  little  short  of  the  half 
million  tons  now  within  the  range  of  the  prophetic  eye.  In  the  same  year 
(1855)  you  will  find  hy  reference  to  your  issues  of  February  and  August, 
that  it  was  then  suggested  that  tho  growth  of  the  cane  with  very  great 
advantage,  might  ho  made  a  separate  branch  from  the  manufacture  of  the 
sugar.  You  will  also  find  that  it  was  then  suggested  that  the  clearest  and 
the  best,  and  consequently  most  abundant  crops  of  sugar  would  be  obtained 
in  Natal  as  in  Jamaica,  from  hill  plantations,  instead  of  from  the  humid 
valleys  and  low-lying  plains.  You  will  find,  too,  the  results  of  experiments 
made  in  the  growth  of  the  cano  at  elevations  embracing  the  whole  area  to  a 
distance  of  fifty  miles  from  the  sea,  and  that  they  were  then  pronounced  to 
be  highly  satisfactory  and  promising.  If  yo\i  tu»n  from  tho  pages  of  the 
Mercury,  to  the  evidence  given  before  the  Committee  of  the  Legislative 
Council  sitting  on  railways,  in  1864,  of  which  you  were  a  member,  perhaps 
you  may  in  a  moment  of  compunction  be  led  to  say  with  the  Egyptian  butler 
of  old,  "  I  do  remember  my  faults  this  day."  In  that  year  you  were  told  in 
the  most  emphatic  tei-ms,  that  the  collective  wisdom  of  the  colony  would  be 
greatly  to  blame  if  it  did  not  take  immediate  steps  to  encourage  industry  by 
providing  proper  means  of  transport,  and  that  those  steps  should  be  first 
taken  where  they  were  then  most  required.  With  an  emphasis  that 
could  not  be  misunderstood,  and  defiant  of  all  the  iealousy  that  would  be 
incurred  elsewhere  in  the  colony,  tho  coast  was  named  as  imperatively 
demanding  and  absolutely  requiring  a  railway  on  account  of  its  extraordinary 
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capacity  to  produce  materials  for  the  European  markets,  and  the  County  of 
Victoria  was  specified  as  in  immediate  want  of  such  facilities  as  only  a  rail- 
way would  give.  When  we  learn  that  there  are  now  in  the  mills  of  that 
county  hundreds  of  tons  of  sugar  actually  bagged  up  and  ready  for  shipment, 
and  that  much  more  is  in  prospect  before  the  crusliing  season  is  over,  and 
that  there  is  not  an  ofiFer  at  any  price  from  any  can-ier  to  take  an  ounce  of  it 
to  the  seaport  of  the  colony,  so  that  the  planters  are  thinking  seriously  of 
getting  up  some  scheme  by  Bazley's  derrick  and  endless  wire  rope,  of  shipping 
their  produce  from  the  beach — surely  it  wiU  be  admitted  that  this  emphasis 
was  not  too  emphatic.  We  hear  of  the  vast  extension  of  railways  in  India, 
and.  our  hearts  are  beating  with  envy  that  our  own  prosperity  is  not  on  the 
same  vast  scale,  and  it  the  more  overwhelming  when  we  know  that  with  all 
the  cry  of  "  cotton  "  from  the  east,  the  yield  per  acre  of  marketable  staple  is 
only  from  60  to  801b  s. 

"  With  regard  to  cofiee  also,  it  is  well  known  that  the  yield  per  acre  is  equal 
to  that  of  the  most  highly-famed  countries  where  that  plant  is  grown.  In 
the  face  of  experience  so  full  of  promise,  it  is  sm-prising  that  so  littlp  has  been 
done  in  promoting  the  most  economical  means  of  transport  on  the  coast. 
Every  succeeding  wagon  for  the  last  twentj'  years  turns  up  the  same  deep 
sand,  and  sticks  fast  in  the  same  tenacious  mud,  the  wear  and  tear  of  the 
cattle  and  gear,  and  the  delay  of  the  produce  on  the  road  appearing  to  vie 
with  each  other  in  causing  the  greatest  possible  amount  of  vexation  and 
loss." 

Some  of  your  readers,  both  in  Natal  and  other  parts,  may  be 
interested  in  the  above  if  you  think  it  worth  insertion. 

Yours,  &c., 

L.  N. 


To  THE  Editos  of  "  The  Sugae  Cane." 

SiH, 

It  is  an  enigma  beyond  my  ability  to  solve,  that  the  earlier,  or 
proximate  process,  in  the  manufacture  of  sugar  from  the  cane,  is 
studiously  avoided  by  public  expositors ;  as  a  consequence,  it 
remains  in  much  obscurity.  When  men  do  refer  to  it,  they 
involuntarily  get  into  the  old  groove,  "  to  tell  the  twice  told  tale." 
I  have  recently  been  among  the  many  who  listened  to  the  interest- 
ing and  popular  "Cantor  Lectures,"  at  the  Society  of  Arts.  The 
subject  was  "  On  the  Manufacture  and  Refining  of  Sugar."  What 
was  said,  was  undeniably  correct;  what  was  done,  by  way  of 
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experiments,  was^  appropriate,  neat,  successful.  The  expectant 
many  were  candidly  told  at  the  onset,  that  "the  part  of  Hamlet 
would  be  left  out  by  particular  desire,"  or,  more  correctly, 
"any  reference  to  the  treatment  of  cane  juice  would  be  but 
cursory,  as,  all  he — the  lecturer — knew  of  that  process,  was  what 
he  had  gleaned  from  books."  Here  was  a  fine  opportunity  lost  to 
the  interest  of  the  planter,  when  the  treatment  of  the  juice,  its 
composition,  properties,  and  products,  might  have  been  scienti- 
fically analysed,  and  practically  elucidated,  with  the  impedio 
removed  out  of  his  way,  and  the  "  how  to  do  it"  made  plain  before 
him.    Alas,  all  this  was  blank. 

Planters  wUl  smUe,  when  told,  that  the  lecturer  perpetuated  the 
old,  well-worn  error,  for  which  "the  books,"  of  course,  are  respon- 
sible ;  that  the  cane  contains  90  per  cent,  of  jicice.  Granted,  that 
the  caqe  contains  90  per  cent,  of  mouture,  as  tabulated  in  the 
chemists'  analysis,  what  then  ? 

That  it  contains  90  per  cent,  oi  juice,  is  in  the  planter's  estimate, 
a  fallacy.  If  the  latter  obtains  60  or  65  per  cent,  of  juice,  he 
is  content,  and  very  properly  so.  For,  he  is  only  too  glad  to  let  slide 
the  remaining  20  or  30  per  cent,  of  moisture,  which  would  be  but  an 
impediment  to  success.  They  who  have  examined  a  section  of  the 
newly  cut,  ripe  sugar  cane,  know,  that  the  juice  only,  is  of  practical 
value,  and  that  is  found  in  the  fragile  cellulose  portion,  the  soft  pith 
of  the  cane,  and  all  that  moisture  which  is  in  the  harder  portion, 
is  worse  than  useless,  because  it  can  contaminate  the  remainder,  and 
impurify  the  sugar-product  to  reduce  its  value.  Chemical  analysis, 
and  every  day  practical  experience,  offer  independent  evidence  in 
confirmation.  The  Indians  have  a  well  known  rough  and  ready 
way  of  satisfying  themselves,  about  the  amount  of  pressure 
necessary  in  practice,  to  get  all  the  juice  they  want,  by  simply 
opening  the  megasse  as  it  issues  from  the  mill,  biting  out 
some  of  the  pressed  cellulose,  and  chewing  it.  If  they  detect  no 
sweetness  they  are  satisfied,  treating  the  harder  portion  of  the 
cane  with  the  contempt  that  worthlessness  merits,  although  it  may 
possibly  contain  the  remaining  20  or  30  per  cent,  of  moisture.  I 
wUl  pass  by  any  suggestions  now  about  a  new  and  simpler  form  of 
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sugar  mill,  -with  which  I  am  prepared,  the  better  to  indulge  a 
remark  or  two  about  the  evaporating  pans. 

"We  had  an  excellent  description  of  what  Dr.  lire  facetiously 
denominated  "  the  frying  pans,"  and  your  number  for  December 
also  affords  a  complete  illustration.  JEsto  perpetuo  seems  stereotyped 
on  every  mode,  and  on  every  appliance  connected  with  this  manu- 
facture, and  the  "  frying  pans  "  are  not  exceptions  to  the  rule. 

Why  not  loldly  reverse  tJie  order  of  their  arrangement  in  relation 
to  the  fire  ?  "Why  not  put  the  largest  pan,  that  first  receives  the 
juice,  over,  and  the  finishing  pan  the  furthest  from  the  fire  ?  (I 
have  no  affection  for  the />-<?«e/t  terms,  "gTande,"  "teche,"  &c., 
where  English  words  can  be  sufficient).  Am  I  proposing  too  great 
an  innovation,  going  too  fai-  out  of  the  old  groove  ?  Does  the  absurdity 
make  anyone  laugh  at  the  extravagance  of  such  an  idea  ?  Then 
prove,  if  you  please,  that  the  direct  intense  heat  of  the  fire  com- 
municated to  the  finishing  pan  over  the  fire,  is  conducted  through 
the  semifluid,  agglutinated  mass  of  sugar,  as  rapidly  as  it  is  con- 
ducted through  the  cast  iron  of  the  pan.  If  not— which  is  the 
fact— you  realise  the  "  frying  pans  "  of  the  venerated  Doctor ;  you 
have  caramel  instead  of  sugar  for  a  product,  and  are  not  to  be 
envied  for  your  loss. 

The  better  to  carry  this  reverse  order  of  the  arrangement  of  the 
evaporating  pans  beyond  the  reach  of  "  idle  opinion,"  we  can  raise 
it  high  on  every  day  well  known  fact.  Ex  gra.  The  best  quality 
of  sugar  that  comes  to  and  from  Manilla — which,  of  course,  is  the 
capital  of  the  island  of  Luzon — is  brought  from  the  province  of  Pam- 
panga,  and,  of  this,  the  superior  quality,  commanding  the  lest  price,  is 
supplied  from  the  largest  estate  in  the  province,  which  belongs  to 
Senor  Don  Felino  Gil.  "WTiat  is  more  germane  to  our  subject,  is 
the  fact  that,  Don  Felino  himself  has  arranged  all  his  pans,  these 
several  years  past,  to  my  knowledge,  as  I  have  here  suggested,  and 
in  the  reverse  order  to  that  in  your  diagram  page  621.  I  have  seen 
the  second  and  following  pans  kept  on  the  boil,  and  the  first 
prcserA-ed  at  about  180°  to  200°  F.,  to  complete  the  scumming. 
Such  simple,  weU  known  facts  put  mere  routine  and  aU  its 
mysteries,  into  their  proper  places. 

D 
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I  had  almost  forgotten  the  able  lecturer  for  the  moment ;  but 
whilst  cane-sugar  suffered  decapitation,  beet-sugar  was  favoured 
with  explanation  to  completeness.  It  occurs  to  me  en  passant,  as 
just  possible,  for  capitalists  to  be  led  into  error  by  a  portion  of 
truth.  Far  be  it  from  me  to  convey  the  shadow  of  an  idea,  that 
can  faU  adversely,  directly  or  indirectly  on  the  talented  lecturer ; 
on  the  contrary,  he  got  through  his  task,  so  far  as  he  knew,  and 
knew  well,  with  considerable  eclat,  and  integrity  of  purpose. 
Whilst  he  was  able  to  show  clearly,  and  explain  the  various  stages  in 
the  process  of  beet-sugar  manufacture,  sxniproduced  a  splendid  product, 
he  almost  omitted  to  tell  us — ^he  may  not  have  studied  the  fact — 
that  the  planter  does  not  realize  more  than  one-third,  on  an  aver- 
age, of  the  sugar  contained  in  the  juice  of  the  cane,  notwithstanding 
its  abUity  to  yield  more  under  proper  treatment.  Then  comes  the 
question,  iu  what  pecuniary  position  wiU.  a  reduction  of  the  price 
of  sugar,  land  the  beet-sugar  manufacturer,  after  expending  his 
capital  on  plant,  when  the  product  of  the  sugar-cane  is  doubled  and 
cheapened,  as  it  can  be  any  day  ?  Thus  we  may  see  how  the  hesi- 
tation at  improvement  of  cane  sugar,  surrounds  its  victims  with 
embarrassment.  The  proposition  of  a  novelty  shocks  the  nerves ; 
and  the  prejudices  of  men  who  arc  content  with  the  old  groove, 
are  prone  to  compare  every  proposition  with  that  which  is  rotten,  as 
with  perfection — a  perfection  that  secures  the  loss  of  more  sugar 
than  they  sell.  Men  must  be  educated  up  to  the  required  prac- 
ticability, and  your  excellent  Magazine  is  nobly  doing  its  duty  in 
that  direction.  There  must  be  a  movement  soon  in  the  interest  of 
the  planter  of  sugar-canes. 

I  read  the  gentle  hint  of  your  correspondent  S.  He  appears 
disposed  to  profit  by  my  experience ;  may  I  assure  him  that  ship- 
wreck, &c.,  impel  me  to  a  similar  conclusion,  at  least,  for  the 
present. 

Tour  obedient  Servant, 

W.  EATHORNE  GILL. 

4G,  Mortimer  Moad, 

Be  Beauvoir  Square,  London,  N. 
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To  THE  Editoe  op  "  The  Susae  Cane." 

Sib, 

You  have  occasionally  given  place  to  some  of  my  lucubrations, 
so  I  venture  to  send  you  a  short  account  of  an  experiment  made 
with  the  Concretor  trays  during  our  present  season's  boiling. 

The  experiment  was  one  which  I  was  in  a  manner  forced  into 
making,  by  an  accident  by  which  the  whole  of  our  upper  tray  and 
part  of  the  lower  one  became  warped.  The  accident  was  due  in 
the  first  instance  to  the  excessive  use  of  wood  as  fuel,  especially 
near  the  end  of  the  day's  work,  and  to  the  neglect  of  the  prolonged 
use  of  water  on  the  trays  after  the  fire  was  drawn,  until  the  furnace 
cooled.  The  warping  was  so  great  that  I  was  compelled  to  block 
up  the  port  from  tray  to  tray,  to  deepen  some  of  the  compartments 
and  cause  the  liquor  to  flow  over  the  trays  at  their  junction, 
otherwise  it  would  have  been  impossible  to  work  at  all.  Of 
.course  this  is  but  a  partial  and  temporary  remedy,  but  by  its 
means  we  have  ascertained  that  when  a  comparatively  great  depth 
of  liquor  is  kept  on  the  upper  tray  we  are  enabled  to  skim  much 
more  efiectually  than  before,  and  consequently  our  sugar  has  been 
cleaner,  more  uniform,  lighter  coloured,  and  free  from  unpleasant 
taste  and  smell. 

"We  have  made  thus  far  about  2J  tons  of  sugar  per  acre  of  cane, 
which,  though  less  than  last  season,  is  still  so  far  satisfactory  that 
despite  some  drawbacks  my  mill  is  generally  considered  to  be  the 
most  successful  yet  started  in  the  colony.       Yours,  &c., 

J.  C.  miLD. 

ISTEW  PATENTS. 

MtOM  THE  mechanics'  MAGAZINE. 

1386.  J.  v.  Day,  Buchanan  Street,  Glasgow,  Lanark,  North  Britain. 
Refining  of  raw  sugar.   Dated  May  23,  1871. 

Eaw  sugar  dissolved  in  water  with  phosphate  of  soda  or  other  chemical 
equivalent,  is  boiled  down  for  crystallization  without  filtration,  the  mixture 
being  put  into  a  centrifugal  machine  to  separate  the  crystals  from  the  syrup, 
and  the_  crystals  put  through  a  wash  to  form  them  more  perfectly.  The 
process  is  repeated  until  the  syrup  is  too  weak  to  crystallize. 

1390.  J.  W.  Smith,  2,  "Warrington  Crescent,  Paddington,  Middlesex. 
Fermenting  worts  for  distillation  or  vinegar  making.    Dated  May  24,  1871. 

The  novelty  consists  in  the  production  by  fermentation  of  a  greater  and 
bettor  quality  of  yeast  without  diminishing  the  yield  of  spirit  or  \-inegar. 
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MATJEITITIS. 

(fVonj  Licht's  Monthly  Circular.) 
ExpoETS  ii'EOM  1st  August  to  17th  October. 


1871. 
Tons. 

To  England   8,77-5 

Franco    6,692 

Australia    4,268 

New  Zealand   1,056 

Bombay   9,007 

Cape  of  Good  Hope..  130 
Other  Ports    1,188 


1870. 

Tons. 
2,777 
2,159 
6,736 
720 
7,211 
814 
148 


1869. 
Tons. 
6,886 
3,968 
7,624 
1,837 
10,883 
293 
215 


Total   31,116 


20,565    ..  31,706 


HAVANNA   AND  MATANZAS. 

ExPOETS  FEOM  THE  IST  OF  JaxUAET  TO  THE  4Tn  OF  NOTEMBEE. 


1871. 

Tons. 

To  United  States  of  America   176,510 

„  Great  Britain    64,396 

„  Spain   45,060 

„  Prance   11,080 

„  Northern  Europe   8,812 

,,  Southern  Europe   548 

„  Other  Ports   3,284 


1870. 

Tons. 
180,495 
174,171 
57,812 
43,960 
10,661 
3,410 
8,096 


1869. 
Tons. 
187,225 
153,436 
45,854 
47,194 
15,265 
3,218 
6,280 


Total   309,690     478,605  453,472 


Stocks  in  Havanna  and  Matanzas  . .   33,454  . .  22,284  . .  32,614 


REUNION. 
ExpoETs  IN  THE  Season 


1870-71. 

Tons. 

To  Nantes    7,188 

,,  Bordeaux  

„  Marseilles   2,500 

„  Belle  Isle  (for  orders)   7,197 

„  Cadiz   987 

,,  Australia    5,661 

),  Persian  Gulf  


23,533 


1869-70. 
Tons. 
15,020 

4,526 
16,606 
1,516 
4,853 
134 

42,655 


1868-69. 
Tons. 
6,475 
611 
2,455 
11,708 
1,146 
3,634 


26,029 


In  the  five  previous  seasons  ..  18C7-68  1866-67  1863-66   1864-65  1863-64 
Tons.      Tons.      Tons.      Tons.  Tons. 
Wore  exported  from  Rcimion.  58,100    52,966     48,085      39,916  35,913 
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Estimated  Phoduction  op  Beet-eoot  Sttgae  on  the  CoimifENT  of 

Etjeope  compabed  with  that  of  two  peeviotjs  seasons. 

(From  LicMs  Monthly  Circular. J 

1871-72.     1870-71.  1869-70. 
Tons.  Tons.  Tons. 

France  "   290,000  ..  289,083  ..  289,324 

Germany  (Zollverein)   195,000  ..  262,986  ,.  217,192 

Austro-Hungary   160,000  ..  182,280  ..  151,353 

Eussia  and  Poland   110,000  ..  135,000  ..  132,600 

Belgium    50,000  . .    56,739  . .  43,552 

HoUand  and  other  countries  ....    25,000  . .    17,600  . .  12,500 


Total..   830,000      942,688  846,421 


Stocks  op  Sugar  in  the  Chief  Maekeis  op  tee  "Woeld  on  the 
1st  Notembee,  in  thousands  of  tons,  to  the  neaeest  thousand. 


1871. 

United  Kingdom    129 

Prance    66 

Holland   28 

Germany  (ZoUverein)    16 

Six  other  depots   6 


234 


United  States   96 

Havaima  &  Matanzas    33 


1870. 
165 
67 
23 
19 
4 

268 
82 
22 


1869. 
142 
60 
25 
21 
4 

262 
101 
33 


Total 


363 


372 


386 


Consumption  op  Suoae  in  Eueope  and  the  United  States,  foe 

THE  YeAES  ending  31  ST  OCIOBBE,  IN  THOUSANDS  OP  TONS. 

1871.       1870.  1869. 

United  Kingdom    679  ....  690  ....  619 

France    319  ....  321  ....  300 

Germany  (Zollverein)    228  ....  216  ....  209 

HoUand   25  ... .    30  ... .  27 

Six  other  Countries  '   118  ....  106  ....  100 


1,369        1,363  1,265 
United  States   608  ....  472  ....  410 


Total   1,877       1,835  1,665 


STJGAE  STATISTICS— GEEAT  BEITAIN. 


To  16th  Decembee,  1871  and  1870.    In  Thousands  of  Tons,  to  the  Neaeest  Thousand. 


STOCKS 

IMPOETS. 

DELIVEKIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1871. 

Total, 
1870. 

London. 

Liverpool 

Bristol. 

Clyde. 

Is 

Total, 
1870. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1871. 

Total, 
1870. 

Britisli  West  India 

12 

1 

I 

9 

23 

28 

104 

17 

15 

69 

205 

182 

106 

17 

14 

69 

205 

166 

British.  East  India 

4 

4 

8 

16 

7 

8 

15 

15 

18 

6 

24 

17 

3 

1 

5 

4 

10 

2 

6 

5 

23 

30 

9 

2 

6 

4 

22 

32 

4 

1 

6 

11 

14 

8 

5 

13 

29 

54 

150 

7 

7 

14 

26 

54 

156 

Porto  Eico,  &c.  . . 

1 

3 

1 

5 

8 

4 

14 

2 

8 

27 

41 

6 

13 

3 

8 

30 

37 

Manilla  &  Java  . . 

12 

8 

21 

44 

21 

17 

7 

5 

49 

48 

36 

22 

6 

4 

69 

49 

9 

1 

5 

15 

18 

1 

36 

6 

18 

61 

66 

1 

37 

6 

17 

61 

60 

5 

1 

9 

16 

13 

35 

20 

10 

75 

140 

70 

35 

20 

11 

75 

140 

65 

Total,  1871  . . 

41 

28 

3 

31 

103 

142 

189 

118 

69 

208 

574 

602 

217 

123 

60 

203 

604 

582 

Total,  1870  . . 

72 

36 

6 

29 

39dec 

rease 

197 

137 

67 

201 

28de( 

;rease 

201 

126 

67 

188 

22in( 

.rease 
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THE  SUGAE  MAEKET  IN  1871. 


The  year  opened  with  considerable  animation  in  the  sugar 
market,  and  during  January  an  advance  of  2s.  per  cwt.  was 
obtained  on  rates  which  had  improved  very  much  towards  the 
close  of  1870.  Prices  of  loaf  sugar  during  this  month  were 
unprecedentedly  high,  in  consequence  of  the  French  refineries 
being  closed  on  account  of  the  war  with  Germany  and  the  inability 
of  the  London  refiners  to  supply  the  demands  of  the  country;  but 
immediately  after  the  capittilation  of  Paris  a  great  decline  at  once 
took  place  in  refined,  which  was  not  without  eifect  on  the  raw 
sugar  market.  In  March  the  insurrection  in  Paris  tended  further 
to  depreciate  the  value  of  raw  sugars,  by  increasing  the  export  of 
beet  sugar  from  France  to  this  country,  and  although  the  refineries 
in  Paris  were  stopped,  there  was  no  revival  in  the  price  of  loaf 
sugars,  but  rather  a  further  reduction. 

About  this  period  the  probability  of  greatly  diminished  supplies 
of  colonial  sugar,  especially  of  Cuba  and  Mauritius,  began  to  be 
recognised.  But  the  very  large  imports  of  beet  sugar  from  the 
Continent,  for  a  while  counteracted  the  effect  which  the  prospect 
of  diminished  supplies  from  the  colonies  would  have  had  on  the 
market,  and  prevented  any  advance  in  prices.  When,  however, 
stocks  showed  a  gradual  and  regular  decrease,  and  deliveries 
continued  to  increase,  the  market  took  a  firmer  tone,  and  from 
April  to  the  end  of  the  year  the  average  duty-paid  price  of  refining 
qualities  of  British  plantation  sugar  remained  uniformly  above  that 
of  the  year  1870,  the  advance  being  on  the  average  about  3s.  per 
cwt.  In  Jidy  the  lowest  point  of  the  market  for  these  sugars 
(28s.  6d.  per  cwt.)  was  reached,  yet  this  was  2s.  6d.  per  cwt.  above 
that  of  the  same  date  in  1870.  The  fluctuations  in  the  average 
value  of  this  description  of  sugars  have  not  been  above  3s.  per 
cwt.  during  the  whole  of  the  year,  the  highest  point  being  31s.  6d. 
on  the  23rd  of  December.  This  is  the  more  remarkable  since 
there  has  been  considerable  variation  in  the  price  of  some  other  sorts. 
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In  the  year  1870  low  to  middling  raw  sugars  were  greatly- 
depressed  and  below  their  value  compared  with  the  better  class  of 
sugars  :  during  the  past  year  the  relative  values  have  been  more 
nearly  maintained ;  it  may  be  noted  that  the  average  price  of 
Bengal  jaggery  has  advanced  6s.  per  cwt.  from  the  lowest 
point. 

There  has  been  an  increased  demand  by  refiners  for  Pryer's 
concrete,  which  has  generally  fetched  good  prices  compared  with 
muscovados. 

The  unusually  large  breadth  of  beet  sown  on  the  continent 
of  Europe,  especially  in  France,  and  the  general  appearance  of 
the  crops  in  July  and  August,  led  to  estimates  being  made  of  the 
present  season's  production  very  largely  in  excess  of  last,  and 
this  prospect  undoubtedly  tended  to  keep  down  the  raw  sugar 
market  in  this  country.  Since  the  commencement  of  the  rasping 
season,  which  has  shown  that  the  beet  is  universally  very  poor  in 
saccharine,  the  estimates  of  the  production  have  gradually  declined, 
until  the  latest  calculation  places  it  as  more  than  100,000  tons 
below  the  yield  of  season  1870-71.  These  later  estimates  have 
not  been  without  influence  on  prices. 

The  year  closes  with  firm  markets  for  all  sorts  of  raw  sugar. 
Very  little  of  any  description  now  remains  in  the  hands  of 
importers. 

Peospecis. 

There  is  more  than  ordinary  difficulty  in  judging  as  to  the 
future.  The  crops  of  colonial  sugar,  of  Cuba  especially,  are 
expected  to  be  generally  above  the  average :  on  the  other  hand, 
that  of  Louisiana  is  reported  to  be  much  below  last  season's,  and  as 
we  have  seen,  the  continental  yield  of  beet  sugar  will  be  very  greatly 
deficient;  whilst  the  aggi-egate  consumption  will  probably  continue 
to  increase.  As  the  season  advances,  the  large  arrivals  of  colonial 
sugar  will  no  doubt  afi'ect  the  market  to  some  extent,  but  there 
seems  no  reason  to  look  for  any  material  change  in  the  value  of 
sugars  for  some  time  to  come. 
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ON  THE  MANUFACTURE  OF  SUGAR  FROM  THE  SUGAR 
CANE,  AND  THE  MACHINERY  EMPLOYED  THEREIN. 
( Continued  from  page  28.^ 

We  placed  the  Concretor  first  in  our  list  of  apparatus  for  the 
concentration  of  cane-juice,  because,  as  generally  used,  it  is  the 
least  pretentious  of  the  machines  employed  for  this  purpose.  All 
others  profess  to  separate  the  crystaUizable  sugar  from  the  molasses ; 
the.  Concretor  makes  no  such  profession,  but  assumes  that  this 
operation  can  be  effected  more  cheaply  by  the  refiner  than  by  the 
planter.  It  therefore  offers  the  simplest  method  of  manufacturing 
sugar  on  the  plantation. 

Next  in  order  would  stand  the  Jamaica  train,  to  which  we  have 
already  devoted  a  paper,  and  which,  therefore,  we  need  not  further 
describe.  This  method  of  manufacture,  though  transgressing  every 
rule  which  ought  to  be  observed  in  the  manufacture  of  sugar,  has 
at  least  the  merit  of  simplicity.  A  less  objectionable  form  of  the 
Jamaica  train  is  that  in  which  the  tayche  alone  is  hemispherical, 
the  other  portions  of  the  apparatus  consisting  of  square  flat- 
bottomed  vessels.  "Where  these  are  shallow,  they  afford  a  much 
larger  proportion  of  heating  surface,  as  compared  with  the  quantity 
of  liquor  they  hold,  than  can  be  obtained  in  the  ordinary  hemi- 
spherical coppers.  In  some  trains  of  this  description  sluice  valves 
are  so  aiTanged  between  the  various  pans  that  the  liquor  can  run 
from  one  into  the  other  instead  of  having  to  be  ladled  by  hand. 

J! 
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The  tayche  must  in  any  case  be  hemispherical,  because  no  other 
form  of  pan  can  be  so  quickly  and  so  entii'ely  emptied  of  its 
contents. 

Though,  as  we  have  explained,  trains  of  flat-bottomed  pans  are 
less  objectionable  than  those  of  hemispherical  pans,  they  yet  possess 
all,  or  almost  all,  the  same  faults,  though  in  a  modified  degree. 
They  still  expose  the  synip,  especially  when  at  a  high  density,  to 
intense  heat,  and  keep  it  exposed  to  a  high  temperature  for  far  too 
long  a  time.  It  is  ob^nous,  therefore,  that,  though  they  may  be 
capable  of  producing  better  sugar  than  the  old-fashioned  hemi- 
spherical pans,  yet  we  must  not  look  for  very  good  results  from 
them.  They  also  have  faults  peculiar  to  themselves,  as  for  instance, 
greater  liability  to  damage  if  left  exposed  to  heat  when  empty, 

Next  in  order  to  these  modifications  of  the  Jamaica  train,  comes 
those  pans  in  which  the  juice  is  boiled  down  in  the  open  air,  but 
by  means  of  surfaces  heated  by  steam  instead  of  directly  by  the 
heat  from  a  furnace. 

Many  people  appear  to  think  that  immediately  they  begin  to 
evaporate  their  juice  by  means  of  steam,  aU  chance  of  injury  to  it 
from  heat  disappears.  A  little  reflection  will  show  that  this  is  not 
the  case.  True,  the  temperatm-e  of  the  steam  used  for  evaporating 
is  much  less  than  that  of  a  furnace,  yet  the  fiercest  furnace  will 
not  raise  the  temperature  of  water  boiling  freely  in  the  open  air 
above  212°  Fahrenheit,  and  no  an-angemcnt  of  steam-heating 
surfaces  wUl  make  it  boil  at  a  less  heat  than  this. 

Thus  we  see  that  we  cannot  get  the  juice  to  boU  at  a  lower 
temperature  when  we  heat  it  by  steam  than  when  we  boil  it  over 
a  furnace.  Yet  it  is  the  high  temperature  of  the  juice  itself  which 
we  have  to  fear.  It  is  therefore  obvious  that  if  it  takes  us  as  long 
to  concentrate  a  given  charge  of  juice  in  a  steam  pan  as  it  would  to 
evaporate  it  over  a  furnace,  the  injury  in  the  one  case  will  bo 
exactly  the  same  as  in  the  other.  Still  steam  pans  do  possess  very 
considerable  advantages  over  those  heated  by  open  fire.  In  the 
first  place  the  proportion  of  heating  surface  to  the  contents  of  the 
pan  can  be  very  largely  increased;  not  only  can  the  pan  be  steam- 
jacketed  (the  steam  jacket  representing  the  whole  sur/ace  which 
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could  be  heated  by  direct  fire),  but  a  great  quantity  of  heating 
surface  may  be  introduced  into  the  interior  of  the  pan,  either  in . 
the  form  of  coils  of  steam  pipe,  or  in  some  other  convenient  way. 
This  increase  in  the  proportion  of  heating  surface  to  the  contents 
means  (supposing  the  steam  used  to  be  of  sufficiently  high 
temperature)  that  the  juice  will  be  more  quickly  concentrated:  in 
other  words,  that  it  will  be  exposed  to  heat  for  less  time,  and, 
therefore,  less  injured  than  in  an  open  pan.  Another  great 
advantage  possessed  by  the  steam  pan  is,  that  the  steam  can  be 
turned  off  and  all  heat  withdrawn  the  instant  the  juice  is  sufficiently 
concentrated.  The  burning  and  charring  of  sugar  which  so 
frequently  takes  place  in  the  Jamaica  train,  while  the  tayche  is 
being  emptied,  and  the  contents  of  one  copper  transferred  to 
another,  is  thus  entirely  avoided. 

The  disadvantages  to  set  off  against  these  advantages  are,  first, 
greater  cost  of  apparatus,  for  first,  not  only  is  the  pan  itself  costly, 
but  it  also  needs  boilers  to  provide  it  with  steam ;  and,  secondly, 
greater  consumption  of  fuel,  arising  from  the  evaporation  being 
effected  indirectly  instead  of  directly. 

The  different  aiTangements  of  steam  pan  in  use  are  endless. 
Tlie  various  forms  of  steam  clarifiers  are  examples,  though  in  these 
the  proportion  of  heating  surface  to  the  contents  is  much  smaller 
than  it  should  bo  in  a  steam  pan  intended  to  concenti-ate  cane- 
juice. 

Perhaps  the  Aspinall  pan  is  the  best  example  of  steam  pan 
intended  for  this  pui-pose.  In  this  arrangement  the  pan  itself  is 
not  usually  steam-jacketed,  a  sufficiency  of  heating  surface  being 
otherwise  and  more  cheaply  obtained.  The  heating  surface  consists 
of  a  square  (or  round)  box  usually  of  copper,  ha\"ing  a  flat  top  and 
bottom;  these  are  connected  together  by  a  number  of  pipes,  placed 
as  close  together  as  is  consistent  with  the  requisite  strength  of  top 
and  bottom  plates,  and  with  the  free  circulation  of  steam  between  the 
pipes.  Each  of  these  pipes  makes  a  sound  joint  with  the  top  and 
bottom  plates,  and  thus  fonns  an  open  pipe  running  through  the 
box.    Steam  is  admitted  into  the  box,  and  thus  Jioats  tlie  top, 
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bottom,  and  sides  of  it,  together  with  the  outside  of  tho  pipes. 
This  steam  box  is  then  fixed  a  few  inches  above  the  bottom  of  the 
pan,  so  that  the  juice  to  be  evaporated  can  flow  freely  around  and 
under  it,  as  well  as  through  the  tubes  in  tho  steam  box  itself.  It 
will  be  seen  that  this  arrangement  affords  a  means  of  getting  a  very 
large  heating  surface  into  a  pan  of  moderate  size. 

Steam  pans  are  frequently  employed  to  finish  syrup  which  has 
been  partially  concentrated  in  tho  Jamaica  train ;  when  thus  used 
they  enable  tho  planter  to  avoid  tho  burning  and  charring  of  sugar 
which  occur  each  time  tho  tayche  is  emptied. 

The  next  process  of  manufacture  which  we  shall  describe  is  that 
in  which  the  juice  is  evaporated  to  a  density  of  say  about  25°  to  30° 
Baume  in  the  tayche,  and  then  the  concentration  is  finished  in  some 
kind  of  open  air  low  temperature  pan. 

There  arc  various  an-angemcnts  of  these  low  temperature  pans  in 
use.  The  first  pan  of  this  kind  brought  into  general  iise  was  that 
patented  by  Mr.  Gadcsden,  of  London,  and  bearing  his  name. 

It  is  so  well  described  by  Dr.  Evans  that  wo  quote  his  words 
respecting  it : — 

"  This  gentleman's  apparatus  consists  of  an  iron  or  copper  pan, 
having  nearly  the  form  of  the  half  of  a  hollow  cylinder  in  which  is 
placed  a  drum  or  wheel  adapted  to  the  shape  of  the  vessel,  and 
formed  of  a  number  of  metal  rods  so  arranged  that  tho  evaporating 
surface  given  to  the  syrup  is  increased  as  much  as  possible.  The 
wheel,  half  its  circumference  being  immersed  in  the  syrup,  is  kept 
constantly  revoking,  so  that  by  exposing  fresh  portions  of  the 
heated  syrup  to  the  action  of  the  atmosphere  at  each  succeeding 
revolution,  the  evaporation  of  the  aqueous  particles  is  rendered 
more  rapid  than  it  would  otherwise  be,  while  the  temperature  is  at 
the  same  time  in  corresponding  degree  reduced.  The  time  required 
to  take  off  a  skip  in  a  pan  containing  one  ton  of  sugar,  varies  from 
two  and  a  half  to  four  hours,  and  tho  temperature  of  tho  syrup 
ranges  from  150°  to  110°  Fah.  From  the  principles  upon  Avhich 
this  method  of  concentration  is  based,  it  is  evident  that  its  successful 
working  will  depend  upon  the  degree  of  dryness  of  the  atmosphere, 
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and  upon  th&  rapidity  with  which  the  air  passes  over  the  surface  of 
the  syrup.  Tlic  apparatus  should  therefore  alwuj-s,  when  it  is 
practicable,  ho  placed  at  the  windward  side  of  the  boiling  house; 
at  all  events  it  should  be  beyond  the  influence  of  the  vapours  whicti 
arise  from  the  evaporating  vessels." 

From  the  above  description,  it  will  be  evident  that  the  Gadesd'.'u 
pan  completes  the  concentration  of  symp  at  a  low  temperatiu-e,  and 
yet  gives  it  ample  time  to  ciystallize;  hut  it  gets  through  its  work 
slowly,  and  sometimes  causes  frothing  of  the  syi-ups  which  is  very 
troublesome. 

The  Wetzel  pan  is  now  much  more  used  than  the  Gadesden.  In 
it  the  metal  rods  of  the  Gadesden  pan  are  replaced  by  copper  pipes; 
these  arc  firmly  brazed  at  each  end  into  hollow  dishes  of  copper; 
these  dishes  and  the  pipes  connecting  them  are  heated  by  steam — 
usually  the  exhaust  steam  of  the  cane  mill  engine — passed  through 
them.  It  is  obvious  that  since  in  this  pan  the  evaporating  surfaces 
over  which  the  syrup  is  spread  are  themselves  heated  by  steam, 
evaporation  will  take  place  from  them  much  more  rapidly  than  it 
takes  place  in  the  Gadesden  pan,  while  the  temperature  of  the 
syi-up  is  still  kept  very  low  by  the  rapidity  of  the  evaporation. 
The  best  arranged  Wetzel  pan  which  we  have  seen,  is  one  which 
wc  illustrate,  constracted  by  Messrs.  Manlove,  Alliott  &  Co.,  of 
Nottingham. 

In  this  pan  it  will  be  observed  that  the  pipes  are  curved  into  a 
spiral  instead  of  being  straight,  which  is  their  usual  foi-m,  this 
curvature  avoiding  the  heating  action  in  enteiing  the  syrup,  which 
causes  frothing,  affords  greater  facility  for  the  removal  of  the 
condensed  water,  and  enables  a  greater  quantity  of  heating  surface 
to  be  got  within  a  given  space. 

"We  might  mention  other  an-angements  of  low  temperature  pan, 
but  all  are  constructed  upon  the  same  principles,  and  we  believe 
that  none  are  superior  to  those  wo  have  described. — British  Trade 
Journal. 

(To  be  continued.) 
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THE  ANALYSIS  OF  SUGAR  AND  JIOLASSES. 

[a  TRANSIATIOX  OP  THE  EEPOET  PKESENIED  TO  THE  CEJflKAL  COJIMITXEE 
OF  THE  SUGAR  IIANUFACTUEEES  OP  FHANCE.] 
(Continued  from  page  S.J 

9.  Deteeiiinaho:^  of  the  Ash. — To  incinerate  the  sugar,  a  small 
capsule  of  platina,  5  or  6  centimetres  (about  2  inches)  in  diameter,  is 
used.  Before  taring  it  should  be  made  perfectly  dry  by  being 
heated  nearly  to  redness. 

"When  the  capsule  is  tared,  5  grammes  of  sugar  should  be 
weighed  into  it  for  assay. 

On  this  sugar  there  must  be  di-opped  a  little  pure  mono-hydrated 
sulphuric  acid,  care  being  taken  to  damp  tlie  whole  mass  of  sugar 
with  it  uniformly.  It  is  not  needful  to  mcasui-e  the  quantity  of 
acid  exactly,  but  it  is  better  always  to  use  veiy  nearly  the  same 
quantity,  say  2  cubic  centimetres.  To  facilitate  the  action  of  the 
acid  on  the  salts,  there  must  also  be  dropped,  uniformly  over  the 
mass,  a  very  small  quantity  of  water,  say  one-fourth  the  bulk  of 
the  acid. 

The  capsule  is  allowed  to  stand  nearly  half  an  hour,  to  give  time 
both  for  the  strong  acid  to  combine  with  the  bases  of  the  salts,  and 
for  the  weak  acids  eliminated  to  be  partly  disengaged.  In  addition 
to  the  advantage  of  having  all  the  salts  regularly  sulphated,  this 
practice  ensures  on  the  commencement  of  heating  much  less 
disturbance  in  the  capsule,  the  gi-eater  part  of  the  gas  being  already 
disengaged. 

The  process  of  incineration  is  then  commenced. 

This  operation  may  be  conducted  in  a  muffle  fumuce  such  as  is  • 
used  for  the  assay  of  gold  and  silver,  or  over  a  gas  flame  or  spirit 
lamp. 

When  there  are  many  determinations  to  be  made,  a  muffle  is 
always  used;  it  is  placed  in  a  furnace  heated  by  gas-bumers;  this 
goes  by  the  name  of  ""Wiesnegg's  Muffle  Furnace." 

If  gas  is  not  to  be  had,  it  is  necessary  to  heat  the  muffle 
by  wood  charcoal ;  but  it  is  inconvenient.  During  the  incineration, 
the  muffle  should  be  kept  at  a  cheriy-red ;  towards  tlie  end  it  may 
be  made  a  little  hotter. 
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Take  hold  of  the  capsule  witli  a  small  pair  of  tongs,  and,  hold 
it  within  the  cutnuKc  to  the  muffle,  when  it  bcginstosccthc  withdraw 
the  capsule  and  place  it  on  one  side  tUl  the  seething  is  cxliausted, 
then  replace  the  capside  at  the  entrance  to  the  furnace,  when  it  Avill 
again  begin  to  bubble  up,  but  not  so  violently  as  before  :  when  it 
has  ceased  to  do  so,  push  it  further  into  the  muffle  but  not  yet  to 
the  fai-  end  of  it.  At  length,  in  about  about  a  quarter  of  an  horn-, 
it  may  be  placed  at  the  back  of  the  muffle.  "When  the  ash  is  quite 
white  (which  will  generally  be  the  case  in  thi-ee-quarters  of  an  hour 
to  an  hour,)  withdraw  the  capsule,  when  it  has  become  lukewarm 
it  may  be  weighed.  It  is  not  needful  to  allow  it  to  cool  long,  in 
fact  it  wUl  get  cool  enough  whUe  you  are  canyLng  it  to  the  scales. 

The  capsule  is  again  replaced  in  the  far  end  of  the  muffle,  and 
care  is  taken  to  be  sure  that  it  becomes  of  a  cheny-red  or  even  a 
little  hotter ;  it  is  then  allowed  to  remain  there  fifteen  or  twenty 
minutes,  when  it  is  again  weighed.  If  exactly  the  same  weight 
is  found  as  before,  the  assay  is  finished ;  if  there  is  any  difference, 
oven  if  it  is  only  1  or  2  milKgrammes,  it  is  necessary  to  return  it 
to  the  muffle  again.  This  is  important  because  although  the  ash  may 
appear  to  be  very  white,  there  may  be  some  of  the  bisulphates  which 
are  difficult  to  decompose,  for  which  reason  it  is  recommended 
that  the  capsule  be  heated  a  little  hotter  towards  the  end,  and 
even  if  the  sulphates  should  be  molted  it  is  of  no  moment,  the 
weight  will  not  be  changed  by  that. 

The  assay  terminated,  if  there  is  for  example  Ogr.  lOGmiUigrs. 
of  ash,  one-tenth  must  be  deducted  from  it,  or  what  will  be  the 
same  thing  it  may  be  multiplied  by  -9 :  this  will  give  0  gr.  09o 
milligrammes  of  ash;  multiply  this  by  '100  it  wiU  give  9-5, 
which  is  then  divided  by  5  and  1-90  will  represent  the  weight  of 
ash  per  cent,  of  the  sugar  assayed. 

"When  a  flame  is  used  instead  of  a  muffle  furnace,  this  flame  may 
be  produced  by  common  gas  or  by  alcohol. 

If  gas  is  employed  a  particular  burner  is  used  known  by  the 
name  of  "Weisneg's  burner,  which  is  noted  for  the  great  heat 
given  by  it. 

If  alcohol  is  employed  it  needs  What  is  called  a  double  cuiTcnt 
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lamp  with  constant  level.  In  both  cases  it  is  needful  that  the 
platina  capsule  be  placed  on  a  small  triangle  and  not  on  any  support 
Avbich  would  absorb  the  heat,  it  should  be  put  in  the  top  pai-t  of  the 
flame  in  order  that  it  may  not  be  blackened  by  the  smoke  and  because 
at  this  point  the  flame  is  the  hottest. 

The  mode  of  making  the  assay  is  the  same,  the  capsule  must  be 
heated  very  slowly  at  first  and  drawn  away  as  soon  as  the  contents 
begin  to  seethe,  again  heated  carefully,  then  the  full  heat  applied 
so  that  the  capsule  shall  be  of  a  cherry-red ;  if  it  is  vciy  light  in 
the  room  where  the  determination  is  being  made  it  wiU  be  needful 
to  shade  the  capsule  in  order  to  see  the  colour  of  it. 

10. — Calculahon  of  the  Results  of  Analysis. — Such  arc  the 
thi-ee  operations  which  constitute  an  analysis  of  sugar.  Sometimes 
the  uncrystallizable  is  determined  if  the  sample  contains  any,  but 
we  will  speak  of  this  by  itself. 

The  sugar  which  we  have  taken  as  an  example  then  contains — 

Moisture  or  water   I"o0  per  cent. 

Pm-c  crystallizable  sugar   95-00  ,, 

Salts  or  rather  ash   TOO  ,, 

Organic  imd  other   matters  (by 

difierence)   r60  ,, 

100-00 

To  calculate  the  value  of  this  sugar  according  to  actual  com- 
mercial usage,  the   amount  of  ash  is  multiplied  by  5,  tlius 

1-  90  X  5  =  9-5,  which  is  deducted  from  the  saccharimetrical 
value  thus,  95  —  9-5  =  85-5,  and  it  is  this  figure  which  is  called 
the  net  titre. 

The  standard  which  serves  as  the  base  in  commerce  is  88°,  and 
each  degree  above  88°  up  to  92°  is  valued  at  1  fr.  25  c,  above  that 
at  only  1  fr. ;  below  88°  each  degree  is  valued  at  1  fr.  25  e.  The 
price  of  88°  being  for  example  60  frS.  per  100  kilogrs.,  and  the 
sugar  in  question  being  2^°  below  88°,  its  value  is  then  60  frs.  less 

2-  5  X  1  fr.  25  c,  or  60  frs.  —  3  fr.  10  c,  =  56  frs.  90  c. 

We  shall  discuss  further  this  method  of  calculating  the  value 
of  sugar,  we  merely  indicate  here  what  is  the  actual  usage. 
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11.  UscEYSTALLiz.tBLE. — We  niust  now  speak  of  a  special  assay 
which  is  often  made  of  raw  sugai's  and  which  consists  in  dctcnnin- 
ing  the  quantity  of  unciystallizable  sugar  which  they  contain. 

In  the  first  place,  we  must  say  in  a  few  words,  although  it  may 
now  be  well  known,  that  the  word  uncrystallizablc  is  not  to  be 
understood  in  its  general  meaning  in  the  French  language,  but 
according  to  its  special  signification  in  the  chemistry  ■of  sugar. 
Chemically  what  is  meant  by  unciystallizable  sugar  is  a  sugar 
which  is  not  of  the  same  chemical  composition  as  the  crystals  of  cane 
or  beet  sugar  of  which  the  type  of  purity  is  white  sugar  candy,  the 
name  has  been  given,  in  fact,  because  it  does  not  crystallize. 

But  as  we  have  said  before,  ciystallizable  sugar  may  be  prevented 
from  ciystaUizing  by  dififorent  foreign  bodies  which  arc  mixed  with 
it ;  it  is  actually  in  this  case  uncrystallizablc,  but  it  is  never  called 
by  this  name  (which  is  s[)ecially  reserved  for  decomposed  sugar), 
but  is  simply  in  this  case  crystallizable  sugar  prevented  from 
crystallizing. 

Uncrystallizable  sugar,  chemically  speaking,  not  being  registered 
on  the  polariscope  in  the  same  manner  as  crystallizable,  it  appcai-s 
useless  to  estimate  it ;  not  being  counted  in  the  above  analysis  as 
sugar,  as  water,  or  as  salts,  it  will  be  found  amongst  those  organic 
substances  reckoned  by  difference. 

But  buyers  (refiners)  sometimes  insist  on  its  being  specially 
determined,  and  assuming,  right  or  wrong,  that  this  sugar  exercises 
a  prejudicial  action  in  their  manufacture,  they  deduct  its  weight 
from  the  net  titre,  which  has  been  calculated  as  above. 

Not  wishing  to  judge  lightly  whether  this  pretension  is  well 
founded  or  not,  special  practical  experiments  not  having  been  made 
on  the  subject,  we  are  bound  to  mention  the  fact,  adding  however 
that  by  the  direct  saccharimetrical  assay  the  uncrystallizable  has 
already  been  deducted  in  part  from  the  net  valuation,  inasmuch  as 
it  exercises  on  the  polariscope  an  invei-se  action  to  that  of  the 
crystallizable  sugar,  although  in  less  proportion. 

However  we  will  now  give  the  method  of  determining  the 
proportion  of  uncrystallizable  sugar. 

This  is  a  very  delicate  operation,  because  it  is  found  in  small 
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(luantities  mixed  -with  a  largo  i)roportiou  of  foreign  matter ;  and 
the  public  analysts  not  having  divulged  their  method,  and  the 
general  method  given  in  the  chemical  books  producing  only  uncer- 
tain refults,  wo  believe  it  to  be  our  duty  to  caution  manufacturers 
against  the  established  custom  of  computing  and  deducting  this 
sugar,  until  more  light  has  been  thrown  on  the  subject. 

The  detei-mination  of  the  uncrystallizable  in  raw  sugars,  without 
presenting  great  difficulties,  necessitates  certain  precautions  and 
a  precise  method  diffeiing  slightly  from  that  given  in  the  works  of 
chemists  for  this  kind  of  analysis. 

In  these  manuals  we  have  to  deal  in  general  with  the  assay 
of  uncrystaUizable  sugar  existing  in  tolerably  large  proportions  in 
a  clear  liquid ;  the  methods  indicated  in  this  case  will  not  give 
proper  results  when  canied  out  in  the  analysis  of  sugars  containing 
for  example  0-1  per  cent,  of  uncrystallizable,  or  one-thousandth  paii, 
in  a  sugar  coloui-cd  and  impure. 

Erom  the  method  which  we  give,  results  the  most  exact  and 
trustworthy  may  be  obtained. 

The  copper  solution  which  we  use  is  one  of  those  mentioned  in  the 
books.  The  difference  is  not  in  this  ;  only  it  is  very  important  to 
choose  one  which  may  be  earned  to  the  boHing  point  with  the 
addition  of  at  least  twenty  times  its  volume  of  water  without 
any  of  the  oxide  of  copper  being  precipitated.  "We  have,  in 
fact,  ^  found  [copper]  solutions  sold,  which  either  from  theii- 
unsuitable  composition  or  from  having  become  modified,  have 
presented  this  phenomenon :  one  of  these  amongst  others,  when 
diluted  with  only  ten  times  its  volume  of  pure  water,  and  boiled, 
Avas  completely  decoloured,  and  precipitated  all  its  copper.  This 
would  then  inevitably  cause  the  presence  of  uncrystalHzable  to 
appear  in  whatever  sugar  was  under  analysis,  whether  it  contained 
any  or  not,  and  would  show  excess  in  sugars  in  which  any  was 
really  present. 

The  copper  liquor  should  then  be  carefully  chosen,  and  verified 
from  time  to  time  in  this  respect. 

Suppose  we  take  that  named  by  M.  Violette ;  it  is  good  when 
well  prepared,  and  for  the  rest  the  proportion  of  copper  is  the  same 
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as  in  the  greater  part  of  the  copper  liquors  intended  for  this  kind  of 
analysis.  Its  proportions  are  such,  that  10  cubic  centimetres  of  the 
liquor  corre^ond  to  0  grm.  '05  centigrm.  of  uncrystallizable  sugar, 
that  is  to  say,  are  decomposed  by  this  proportion  of  unciystal- 
lizable  sugar. 

This  copper  liquor  and  a  solution  of  sugar  are  needed  to  make  a 
determination,  which  is  conducted  in  the  foUowiug  manner : — 

"Weigh  0  gi-ammes  of  sugar  and  dissolve  it  in  such  quantity  of 
distilled  water  as  to  make  25  cubic  centimetres  of  solution.  Then 
place  in  a  burette  holding  25  c.c,  and  graduated  to  centimetres  and 
tenths  of  centimetres.  It  is  always  needful  to  have  ready  a 
saturated  solution  of  yellow  prussiate  of  potash,  acidified  by  acetic 
acid,  so  that  it  will  require  at  least  three  parts  of  the  blue  copper 
liquor  to  neutralize  the  acidity  of  one  part  of  this  solution. 

"When  all  is  prepared,  take  with  li  small  pipette  one  cubic  centi- 
metre of  copper  solution  (in  order  that  this  volume  may  be  exactly 
measured,  it  is  needful  to  use  so  small  a  pipette  that  1  c.c.  shall 
occupy  a  length  of  at  least  5  or  6  centimetres  (2  inches)  in  the 
tube),  which  place  in  a  small  white  porcelain  capsule  7  or  '8 
centimetres  (about  3  inches)  in  diameter,  then  add  sufficient  water 
— say  10  or  12  c.c. — to  fiU  up  the  capsule  as  high  as  the  flame  of 
the  lamp  extends.  It  should  bo  placed  on  a  circle  of  wire  which 
will  permit  the  flame  to  play  freely  on  the  bottom  of  the  capsule. 

Being  made  to  boil,  and  care  being  taken,  as  is  said  above,  to 
note  if  the  liquid  undergoes  any  change ;  when  it  is  boiling  the 
solution  of  the  sugar  to  be  assayed  is  dropped  into  the  capsule  a 
little  at  a  time,  from  the  burette  in  which  is  has  been  placed;  if 
after  the  first  few  cubic  centimetres  have  been  dropped  into  the 
capsule  and  allowed  to  boil,  the  liquid  which  has  taken  a  slight 
green  tint  (if  the  sugar  solution  was  yellow),  docs  not  appear  to 
have  changed  much  ;  8  or  10  more  cubic  centimetres  are  di'oppcd 
in,  the  contents  boiled  up  a  few  seconds  and  the  lamp  removed ;  the 
capsule  is  then  allowed  to  rest  to  see  whether  the  liquid  is  yet  blue  or 
green ;  if  the  colour  is  still  strongly  marked  drop  more  sugar  solution 
in,  if  weak,  take  from  the  surface,  i.e.,  from  the  clear  litjuid,  a  drop 
or  two  with  a  small  glass  rod,  and  put  it  on  a  plate  of  uncoloured 
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glass  placed  on  a  sheet  of  white  paper,  then  \vith  another  small 
glass  rod  take  a  little  of  the  liquid  prussiate,  and  mix  it  with  the 
drop  of  that  from  the  capsule.  If  the  determination  is  far  from 
finished,  a  plainly  seen  rose  colour  is  the  result;  a  precipitate 
of  prussiate  of  copper  is  foimcd,  which  proves  that  there  still 
remains  in  the  capsule  copper  not  separated.  If  the  precipitate 
is  very  feeble  or  scarcely  apparent,  it  shows  that  the  assay  is  nearly 
complete. 

The  contents  of  the  capsule  are  again  boiled,  and  accoi-ding  to 
the  result  of  the  above  tiial  less  or  more  of  the  sugar  solution  is 
added  and  allowed  to  boil,  and  then  subjected  to  another  trial  with 
the  prussiate. 

The  determination  is  complete,  that  is  to  say,  aU  the  copper  is 
precipitated  by  the  uncrystallizable  which  was  in  the  raw  sugar, 
when  the  clear  liquid  (from  the  capsule)  decanted  into  a  glass  tube 
no  longer  appears  of  cither  a  blue  or  green  tint,  but  of  a  slight 
yellow  colour,  and  especially  if  no  rose  colour  is  formed  when  it  is 
mixed  with  the  prussiate.  (If  it  is  allowed  to  remain  till  cool 
the  oxide  of  copper  will  become  re-dissolved.) 

Suppose  that  it  has  taken  the  whole  of  the  contents  of  the 
burette — 25  c.c. — to  effect  this  result,  it  has  then  required  all  the 
uncrystallizable  contained  in  5  grm.  of  raw  sugar  to  decompose 
1  c.c.  of  copper  solution.  Now  this  liquor  is  of  such  a  standard 
that  10  c.c.  correspond  to  0-05  gi-m.  of  uncrystallizable  ;  1  c.c.  then 
corresponds  to  0-005  gnn.  ;  there  is  then  0-005  grm.  of  uncrystal- 
lizable in  the  raw  .sugar  assayed,  i.e.,  one-thousandth  part,  or 
0-1  per  cent. 

If  only  15  c.c.  were  needed  instead  of  25  for  example,  the 
foUpwing  proportion  expresses  it : — 

2-5 

15  :  25  :  :  0-1  :  .r  =  —  =  0-16  per  cent. 
1 5 

If  on  the  contrary  the  burette  has  not  held  sufficient,  and  if  a 
second  burette  of  25  c.c.  be  needed  to  finish  the  assay,  tlie  sugar 
only  contains  one-half  of  0-1  per  cent.,  or  0-05  per  cent,  of 
uncrystallizable.  If,  however,  even  with  this  quantity  no  rose- 
coloured  deposit  is  obseiTed  at  the  bottom  of  the  capsule  after  being 
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allowed  to  settle  an  instant,  and  if  the  clear  liquid  from  the  capsule 
produces  •with  the  prussiate  of  potash  as  abundant  a  precipitate  as 
1  c.c.  of  copper  solution  mixed  with  a  quantity  of  water,  or  bettor 
still,  with  a  solution  of  the  same  sugar  as  that  in  the  capsule  but 
not  boiled,  it  proves  that  the  sugar  analyzed  does  not  contain  any 
uncrystallizable. 

AVhen  the  amount  of  uncrystallizable  in  raw  sugars  or  molasses 
is  assayed,  the  yeUow  colour  of  the  solution  is  an  objection  to  the 
usual  analysis,  and  besides,  there  is  produced  a  kind  of  defecation 
proceeding  from  certain  matters  contained  in  the  molasses  or  in  tlie 
raw  sugars  being  precipitated  by  the  potash,  which  is  found  in 
excess  in  the  blue  copper  solution.  It  is  for  this  reason  that  we 
have  adopted  the  process  we  have  described,  and  by  reason  of 
which  there  is  no  need  to  rely  exclusively  on  the  colour  of  the 
liquid  to  ascertain  the  exact  moment  when  the  copper  has  been 
precipitated  by  the  uncrystallizable  sugar ;  as  we  have  said  above, 
the  appreciation  by  colour,  to  determine  the  limit  and  the  end  of 
the  experiment  indicated  in  books  on  chemistry,  has  only  been 
employed  in  view  of  the  analysis  of  clear  liquids  containing  con- 
siderable quantities  of  imciystaUizable,  and  not  in  view  of  liquids 
containing  very  little  unciystallizable  and  much  other  matter. 

Some  authors,  in  order  to  get  rid  of  these  foreign  matters  and  to 
decolour  the  solution  to  be  assayed,  have  prescribed  a  defecation  by 
sub-acetate  of  lead,  as  for  polariscopical  determination,  care  being 
taken  to  remove  the  excess  of  sub-acetate  of  lead  remaining  in  the 
clarified  liquid  by  means  of  a  solution  of  sulphate  of  soda.  An 
insoluble  sulphate  of  lead  is  thus  formed,  which  is  precipitated,  and 
after  filtration  a  perfectly  clear  and  nearly  uncoloured  liquid  is  left. 
This  method  should  not  be  employed,  because  as  we  have  demon- 
strated, the  sub-acetate  of  lead  exercises  an  action  on  uncrystallizable 
sugar  even  in  the  cold.  Though  this  action  is  not  instantaneous, 
needing  for  example  four  or  five  days  for  a  solution  of  pure  uncrys- 
tallizable sugar  mixed  with  an  equal  volume  of  sub-acetate  of  lead 
to  lose,  according  to  determination  by  the  copper  test,  one-third  of 
the  quantity  of  the  sugar  it  contained,  yet  it  does  take  place;  and  as 
in  the  circumstances  with  which  we  are  now  engaged  we  operate 
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on  matters  containing  yery  little  uncrystallizablo,  it  is  exposed  to 
the  chance  of  being  completely  or  in  gi'cat  pai-t  destroyed,  and  its 
determination  in  these  conditions  ■will  be  of  no  nse  whatever. 

Lastly,  we  believe  that  it  is  as  well  to  add,  that  it  will  be  quite 
illusory  to  endeavour  to  determine  the  uncrystallizable  by  means  of 
what  has  been  called  the  process  of  inversion,  with  the  polariseope, 

{To  he  continued.) 


THE  TAX  ON  SUGAR. 

Eeply  io  a  Pamphlet  dedicated  to   the    Colden    C'liii,  hj 
John  Benjamin  Smith,  Usq.,  M.P. 
Br  John  Neili,  Jux.,  M.A. 

A  pamphlet  has  recently  been  published  by  Messrs.  Unwin 
Brothers,  London,  on  "Free  Trade  in  Sugar,"  bearing  on  the 
title  page  the  name  of  John  Benjamin  Smith,  Esq.,  il.P.  The 
dedication  to  the  Cobden  Club  which  prefaces  the  pamphlet, 
declares  that  the  system  of  classified  sugar  duties  is  an  outrage  on 
the  gi-eat  principles  of  Free  Trade  which  the  Cobden  Club  was 
instituted  to  uphold  and  keep  alive,  and  Mr.  J.  B.  Smith  claims 
the  duty  of  exposing  "  the  nrposiuKj;." 

From  such  a  startling  preface  one  naturally  expects  to  find 
something  fresh  and  convincing  in  the  pamphlet;  but  the  arguments 
turn  out  to  bo  simply  a  repetition  of  the  old  fallacies  propounded 
by  a  London  firm  of  wholesale  grocers  in  their  weekly  organ,  the 
Produce  Markets  Revieiv,  and  exploded  over  and  over  again. 
Indeed,  to  those  familiar  with  the  sentiments  and  phraseology  of 
that  Review,  it  almost  looks  as  if  the  pamphlet  had  been  at  least 
revised  by  the  editor  of  that  paper. 

One  circumstance  which  makes  it  look  as  if  Mr.  J.  B.  Smith 
were  not  the  solo  author,  is  the  fa';t  that  on  two  occasions  where 
there  is  necessity  for  bringing  in  his  name  he  is  mentioned  in  the 
third  person,  and  not  in  the  in  which  he  would  naturally 
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mention  himself  ■when  he  reqmred  to  allude  to  returns  moved  for 
by  himself.  These  instances  are  to  be  found  on  pages  12  and  16 
of  the  pamphlet. 

On  the  title  page  three  sentcneos  are  quoted  from  Mr.  Gladstone 
and  Mr.  CardweU,  which,  being  placed  in  that  prominent  position, 
are  probably  intended  to  convey  the  gist  of  the  pamphleteer's 
argument  in  a  condensed  form.    These  are  as  follows 

"  The  claims  of  the  consumers  are  paramount ;  they  have  the  right  to 
buy  their  paper  (sugar)  in  the  cheapest  markets." — Gladstose. 

"  No  courage  or  ability  can  induce  the  Legislature  to  sanction  a  system 
of  protection." — Gladstone. 

"  To  strike  with  a  superior  duty  one  pound  of  sugar  which,  by  a  better 
mode  of  manufacture,  contains  more  saccharine  matter  than  another 
pound  obtained  from  the  same  raw  material,  is  to  inflict  direct  dis- 
couragement on  improvement." — Cardwell. 

Now,  whatever  these  sentences  mean,  it  is  quite  certain  that 
their  authors  are  not  advocates  of  a  uniform  duty  on  sugar. 

The  sentences  from  Mr.  Gladstone  are  exactly  the  sentiments  of 
those  who  wish  to  maintain  the  scale.  For  by  the  adoption  of  a 
uniform  duty  a  protection  would  be  afforded  to  the  producers  of 
the  finer  classes  of  raw  sugar,  and  the  consumers  would  suffer 
from  the  restriction  of  theii-  supply  of  raw  from  the  shutting  out 
of  the  lower  kinds.  That  Mr.  Gladstone  is  in  favour  of  a  scale 
of  duties  may  be  gathered  from  the  whole  of  his  action  on  the 
subject,  and  his  views  will  be  found  fuUy  stated  in  a  speech  in 
in  the  House  of  Commons,  on  7th  Apiil,  1864,  from  which  the 
following  are  quotations  : — 

"  I  am  not  able  to  deny  that  a  classified  duty  has  been  the  growth  of 
experience.  When  the  sugar  market  of  this  countrj'  was  the  monopoly 
of  the  colonial  producer  we  had  a  system  of  imiform  duty.  That 
system  of  uniform  duty  was  gradually  modified  and  departed  from  in 
proportion  as  our  market  was  opened  to  all  the  sugars  of  the  world, 
and  as  we  found  we  had  to  deal  with  a  multitude  of  varieties  of  classes 
of  sugar  of  which  previously  little  or  nothing  had  been  known." 
"Is  it  true  that  uniformity  is  the  general  characteristic  of  our  tariff  ? 
That  tariff,  I  am  happy  to  say,  now  reaches  such  moderate  dimensions 
that  it  is  not  easy  to  produce  instances  of  the  soundness  or  unsound- 
ness of  the  view  taken  on  one  side  or  the  other  on  this  point.  The 
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instances,  however  few,  are  nevertheless  almost  all  in  favour  of 
classification." 

"  I  received  the  other  day  an  address  from  Manchester,  to  which  was 
attached  a  name  distinguished  in  the  annals  of  free  trade — that  of 
Mr.  Ashworth — and  which,  I  think,  contains  sound  doctrine  on  this 
question,  It  says: — 'Your  memorialists  are  most  desirous  that  the 
duties  on  sugar  should  he  fixed  at  as  low  a  rate  as  possible,  and  that 
in  the  interests  of  the  consumer  no  impediments  should  he  imposed  to 
the  importation  of  any  class  of  sugar,  from  the  very  lowest  quality  to 
the  finest  loaf  sugar ;  and  in  order  that  no  one  class  of  persons  should 
be  protected  at  the  expense  of  another,  it  is,  in  the  opinion  of  your 
memorialists,  needful  that  the  duties  be  assessed  upon  the  article  in 
proportion  to  the  amount  of  crystaUisable  saccharine  matter  which  it 
contains.'    I  believe  that  is  a  sound  principle." 

The  sentence  quoted  from  Mr.  Cardwell  migtt  be  supposed  to 
aim  at  equalising  the  duties,  on  the  ground  that  the  scale  inflicts  a 
direct  discouragement  on  improvement;  but  it  only  does  so  to  this 
extent  that  it  deprives  "  improvement"  of  the  premium  or  bounty 
which  a  unifonn  duty  would  give,  and  the  sentence  might  equally 
well  stand  thus: — To  strike  with  an  equal  duty  one  pound  of  sugar 
which  contains  less  saccharine  matter  than  another  pound  produced 
by  a  better  mode  of  manufacture  is  to  afford  a  direct  bounty  to 
improvement. 

The  duty  of  the  legislature  is  neither  to  encourage  the  production 
of  one  particular  class  or  another,  but  is  very  plainly  laid  down  in 
the  resolution  of  the  House  of  Commons'  Committee,  presided  over 
by  Mr.  Cardwell,  to  the  following  effect: — 

"  That  the  duties  ought  to  be  so  regulated  as  to  encourage  the  largest 
possible  supplies  of  sugar  from  the  various  sources  of  production,  in 
whatever  form  the  same  may  be  imported,  whether  as  refined  sugar 
or  in  combination  with  other  substances  "to  be  afterwards  separated  by 
the  process  of  refining." 

That  Mr.  Cardwell  has  no  sympathy  with  the  advocates  of  a 
uniform  duty  is  very  evident  from  two  of  the  resolutions  which  he 
proposed,  and  which  were  adopted  by  the  same  committee,  viz. : — 
"  That  the  amount  of  revenue  now  derived  from  sugar  could  not,  with 
justice  to  the  consumers  of  the  lower  classes  of  sugar,  be  raised  by 
any  uniform  duty  appUcablo  to  all  classes." 
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"  That  it  is  necessarj-  to  maintain  the  principle  of  a  scale  of  duties, 
with  standards  designed  to  include  several  classes  of  sugar  within 
each  range  of  duty." 

Mr.  Cardwell  also  proposed  the  following  resolution : — 
"  .That  if  any  alteration  he  made  in  the  present  scale,  the  chief  ohject  of 
such  alteration  should  he  to  admit,  at  a  lower  duty  than  at  present, 
certain  of  the  sugars  now  paying  12s.  8d.  and  16s.  respectively;  or 
sugars  which  are  now  excluded,  hecause,  if  imported  they  would  he 
liahle  to  those  duties." 
This  was  not  adopted,  Mr.  Cave's  resolution  being  carried  in 
opposition.    This  latter,  however,  expressed  the  same  thing  in 
slightly  different  words  as  follows  : — 

"  That  the  existing  scale  may  he  rendered  more  equitahle  hy  such  an 
alteration  as  shall  admit,  at  lower  relative  rates  of  duty,  the  inferior 
poi-tion  of  the  sugars  which  are  now  liahle  to  pay  12s.  8d.  and  16s. 
respectively." 

So  much  for  the  authority  of  Mr.  Gladstone  and  Mr.  Cardwell, 
who  should  certainly  be  the  last  to  be  quoted  by  Mr.  J.  B.  Smith 
as  favourable  to  his  views,  and  those  of  the  Produce  Markets  Review. 

Mr.  Smith  appeal.^;  to  the  Cobden  Club.  What  did  Mr.  Cobden 
himself  say  on  the  subject?    It  was  this: — 

"  If  the  present  rate  or  anjiihing  like  it  he  retained,  then  I  think,  in 
justice  to  the  consumer,  there  ought  to  be  ad  valorem  duties,  (which  I 
am  by  no  means  convinced  is  impracticable,)  or  a  discriminating  scale 
similar  to  what  now  exists." 
If  the  members  of  the  Cobden  Club  hold  the  same  opinions  as  the 
great  Free  Trader,  whoso  name  it  bears,  the  sentiments  of  the 
Produce  Markets  Review  will  meet  with  little  sympathy  from  them 
even  when  presented  to  them  by  "  the  first  chairman  of  the  Anti- 
Com-Law  League." 

To  one  or  two  of  the  statements  in  Mi-.  Smith's  pamphlet  we  will 
now  shortly  call  attention. 

On  pages  8  and  9,  a  case  is  given  which  is  supposed  to  exemplify 
the  hardsliips  of  the  scale  towards  "the  poor  planter"  as  follows : — 
"  The  case  stands  thus : — A  sugar  planter  having  made  100  hogsheads 
of  hi'own  sugar,  sells  50  hogsheads  for  exportation  to  a  pieces-maker, 
who,  on  its  arrival  in  England  (previous  to  April,  1870),  after  tho 
paymcut  on  it  of  a  duty  of  8s.  per  cwt.,  proceeds  to  re-make  it  into 
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white  sugar.  The  other  50  hogsheads,  the  planter  exported  to 
England  on  his  own  account ;  but  previously  .to  doing  so,  he  took 
it  into  his  head  to  perform  the  same  process  upon  it,  which  the  pieces- 
maker  performed  on  the  50  hogsheads  he  purchased,  viz.,  to  make  it 
into  white  sugar.  But  the  unfortunate  planter  is  astonished  to  find, 
on  its  arrival  in  England,  that,  instead  of  a  duty  of  8s.  per  cwt.  paid 
by  the  pieces-maker,  he  is  called  upon  to  pay  a  duty  of  Us.  3d.  per 
cwt.  On  inquiring  why  he  is  made  to  pay  40  per  cent,  more  duty 
on  his  sugar  than  was  paid  by  the  pieces-maker,  he  is  informed  that, 
instead  of  converting  his  brown  into  white  sugar  in  the  colonj-,  ho 
should  have  done  it  in  England,  and  the  extra  duty  he  has  been 
charged,  is  the  penalty  he  has  incurred  for  attempting  to  take  the 
bread  out  of  the  mouths  of  the  pieces-makers. 
"  In  vain  the  poor  planter  protests  against  this  injustice  ;  urging  that 
he  has  to  sell  his  sugar  in  the  same  market  as  the  pieces-maker,  and 
that,  although  he  has  paid  .Ss.  3d.  per  cwt.  more  duty,  he  can  only 
obtain  a  similar  price  for  his  white  sugar  with  the  pieces-maker ;  and 
then  he  learns  that,  although  a  British  subject,  he  does  not  enjoy  the 
privilege  of  residing  in  England,  where  the  40  per  cent,  additional 
duty  charged  on  his  sugar  is  levied  for  the  purpose  of  protecting 
native  industry." 

Now,  although  the  principle  is  the  very  same,  and  there  was  no 
more  injustice  done  to  the  planter  or  any  one  else  when  the  duties 
were  double  in  amount  than  at  the  present  moment,  the  relative 
proportions  of  duty  on  the  various  classes  remaining  the  same,  yet 
the  object  of  the  writer  of  the  pamphlet  in  selecting  the  old  scalo 
in  force  previous  to  April,  1870,  for  his  illustration  is  obvious, 
inasmuch  as  it  doubles  the  apparent  injury.  "We  shall,  however, 
in  criticising  the  case  adhere  to  the  old  scale. 

In  a  foot  note  the  pamphleteer  anticipates  the  explanation  of  the 
case,  viz.,  that  the  refiner  here  has  to  pay  duty  on  the  brown  sugar 
wasted ;  he  denies  that  there  is  any  waste,  indeed  hints  that  there 
is  an  increase  in  weight  rather  than  a  loss,  and  quotes  a  sentence 
from  a  Ml-.  Kohn  to  the  effect  that  "  what  the  pieces-maker  does 
is  to  separate  sugar  into  its  component  parts  without  altering 
them." 

Possibly  Mr.  Kohn  and  Mr.  J.  B.  Smith  may  possess  the  secret 
of  how  to  turn  fourth-class  sugar  into  first-class  without  waste  ; 
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but  as  yet,  it  has  not  been  discovered,  by  anybody  else.  With  such 
a  power  it  is  a  wonder  that  they  have  not  ere  this  started  a  refinery 
themselves,  for  they  would  soon  make  a  fortune,  or  if  they  are 
independent  of  money-making,  they  could  at  least  benefit  the  public 
by  giving  better  sugar  at  a  low  price. 

The  results  of  the  Cologne  experiments  (on  which,  by  Mr.  Smith's 
own  showing,  no  expense  was  spared,  and  which,  consequently, 
have  some  title  to  be  considered  accurate,  since  accuracy  and  not 
profit  was  the  object  aimed  at  in  these  experiments  by  impartial 
investigators)  certainly  did  not  lead  to  the  conclusion  that  a  worse 
can  be  made  a  better  sugar  without  waste. 

The  case  instanced  stands  really  thus.  The  sugar  planter  having 
made  100  tons,  sells  50  to  a  refiner.  He  pays  duty  at  the  rate  of 
8s.  per  cwt.  =  £400,  and  then  refines  it :  if  he  makes  it  all  into 
sugar  which  would  be  entitled  to  the  lis.  3d.  drawback,  he  will 
find  on  weighing  it  up,  on  the  basis  of  the  Cologne  experiments,* 
that  he  only  has  35"6  tons,  and  on  exporting  this,  if  he  does  so,  he 
receives  back  at  the  rate  of  lis.  3d.  per  cwt.,  or  in  all,  just  the 
£400  he  originally  paid.  The  Customs  make  neither  profit  nor 
loss  by  the  transaction,  except  a  gain  of  the  interest  on  the  money 
paid  for  duty  during  the  time  the  process  of  refining  is  going  on, 
which  even  is  a  loss  to  the  refiner  he  is  not  put  to  in  other  coun- 
tries where  a  system  of  refining  under  bond  exists. 

If  "the  poor  planter"  converted  his  remaining  50  tons  into  first- 
class  sugar,  and  sent  them  to  this  country  in  the  refined  state,  he 
would  only  have  35-6  tons  to  send,  and  would  be  charged  lis.  3d. 
duty  per  cwt.  "  On  inquiring  why  he  is  made  to  pay  40  per  cent, 
more  duty  on  his  sugar  than  was  paid  by  the  pieces-maker,  he  is 
informed  that" — he  is  not  so  charged;  that  his  product  enters  the 
market  taxed  with  exactly  the  same  amount  of  duty  as  the  refiner's 
product ;  that  what  the  British  refiner  paid  was  £400  on  a  mixture 

*  It  is  usual  for  the  uniform  duty  advocates  to  deny  the  accuracy  of  the 
Cologne  experiments.  Bmt  mere  denial,  even  if  ever  so  often  reiterated,  is 
not  disproof ;  and  they  must,  therefore,  he  taken  as  the  correct  hasis  for  all 
argument  on  the  question  until  they  are  modified,  if  necessary,  by  a  new  set 
■of  experiments,  equally  impartial  and  trustworthy. 


Feb.  1,  1872.  THE  SUGAE  CANE. 


77 


out  of  which  he  was  able  to  produce  a  quantity  of  sugar  only  equal 
to  what  the  planter  is  charged  thfe  same  £400  duty  upon ;  that 
when  he  asks  to  have  his  refined  product  admitted  at  the  same 
rate  per  cwt.  as  the  other's  raw,  he  is  simply  asking  the  Customs 
to  present  him  with  a  hounty  of  £115  on  the  transaction ;  that 
although  both  are  called  "  sugar,"  the  thing  the  British  refiner  got 
was  really  a  compoimd  of  sugar  and  foreign  matters  so  impure  as 
to  be  positively  unfit  for  human  food;  that  for  the  actual  saccharine 
in  each  import,  the  one  has  been  charged  exactly  the  same  as  the 
other,  namely,  at  the  rate  of  12s.  per  cwt.  for  pure  dry  saccharine. 

The  sentence  quoted  from  Mr.  Kohn  about  separating  the  "sugar" 
into  its  component  parts  so  far  is  applicable.  What  the  process  of 
refining  has  done  has  been  to  separate  the  edible  saccharine  in  the 
brown  sugar  from  the  impurities  which  co-existed  with  it  in  the 
mixture  as  imported.  It  is  the  edible  saccharine  upon  which  the 
tax  is  intended  to  be  imposed,  and  therefore  the  scale  of  duties  is 
necessary,  so  that  the  tax  upon  the  edible  saccharine  extractable 
from  different  qualities  of  raw  sugar  may  be  equalised. 

Another  statement  made  ia  the  pamphlet,  and  founded  upon  a 
return  moved  for  by  Mr.  Smith,  ought  to  be  noticed.  It  is  found 
in  page  13,  and  runs  as  follows: — 

"  These  returns  show,  that  the  loss  to  the  Eevenue,  hy  levying  classified 
rates  of  sugar  duties,  instead  of  an  uniform  rate  of  duty,  in  the  years 
1868  and  1869,  on  the  supposition  that  the  present  duties  had  then 
prevailed,  is  stated  at  £77,302  for  1868,  and  £145,885  for  1869.  As, 
however,  the  rates  of  duty  during  those  years  were  double  what  they 
are  now,  the  real  loss  was  therefore  double,  being  for  1868  £154,604, 
and  for  1869  £291,770 ;  total,  £446,374.    So  that  the  pieces-makers 
were  allowed,  by  means  of  the  bounty  granted  to  them  by  classified 
duties,  to  rob  the  Exchequer  in  those  two  years  of  the  enormous  sum 
of  £446,374,  in  addition  to  the  costly  expenditure  of  collecting  tihe 
duties  by  this  system." 
The  statement  here  made  amounts  to  this — That  in  the  years 
1868-1869  the  scale  rate  yielded  £446,374  less  than  an  "uniform 
rate."    Than  what  uniform  rate?   The  answer  is — than  a  .supposed 
uniform  rate  of  one  penny  per  lb.    All  that  is  proved,  therefore,  is 
that  in  these  years  the  public  were  taxed  on  their  sugar  nearly 
half-a-million  less  than  if  there  had  been  Id.  per  lb.  charged! 
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It  is  too  absurd  to  suppose  that  any  argument  for  or  against  a 
scale  can  be  drawn  from  tbe  comparative  yields  of  a  scale  and  an 
arbitrarily  fixed  uniform  rate.  It  evidently  depends  entirely  upon 
what  the  rate  of  the  uniform  duty  is  fixed  at — whether  it  will 
yield  more  or  less  than  any  other  existing  system.  The  assertion 
of  Mr.  Smith — That  this  £546,374  less  collected  than  would  have 
been  had  the  duty  been  increased  to  an  average  uniform  duty  of  Id. 
per  lb.  on  everything  imported  under  the  name  of  sugar  is  a  robbery 
of  the  Exchequer  by  the  piece-makers — is  only  worthy  of  being 
laughed  at,  and  proves  how  an  erroneous  opiaion  once  formed  is 
apt  to  distort  facts  so  as  to  square  them  with  that  opinion. 

In  the  next  paragraph  of  the  pamphlet  we  were  struck  with  a 
similarity  to  something  we  had  read  before,  and  on  referring  to  a 
pamphlet  entitled  "The  Sugar  Question,"  which  appeared  about  a 
year  ago,  we  found  the  passage  almost  word  for  word  as  follows: — 

From  "  The  Sugar  Question."  From  Mr.  Smith's  Famphlet. 


Page  18. 


Page  13. 


Thepieces-makers,  who  call  them- 
selves refiners,  though,  in  reality, 
they  are  sugar  spoilers,  as  their 
product  lacks  sweetness  and  flavour, 
and  will  not  keep,  have  never  heen 
necessary,  and  are  simply  the  crea- 
tion of  the  scale  of  duties. 


One  is  struck  with  astopishment 
that  it  has  been  possible  for  a  small 
body  (numbering  only  about  100), 
calling  themselves  sugar  refiners, 
but  more  properly  sugar  spoilers, 
for  whom  there  is  no  necessity,  and 
who  are  the  creatures  of  a  classified 
scale  of  duties  


Such  rubbish  do  they  turn  out 
in  some  cases,  that  it  has  to  bo 
scented  and  flavoured  with  Berga- 
mot  Vanille  Lemon  Oil,  and  other 
substances  before  it  can  pass  into 
consumption. 


Such  rubbish  do  the  pieces- 
makers  turn  out  in  some  cases,  that 
it  has  to  be  scented  with  Vanille 
Lemon  Oil  and  other  substances 
before  it  can  pass  into  consump- 
tion. 


At  the  best,  pieces  are  simply 
decolorised  brown  sugar,  more  or 
less  injured  by  the  processes  neces- 
sary to  efiect  the  change. 


At  the  best,  pieces  are  simply 
decolorised  brown  sugar,  more  or 
less  injured  by  the  process  to  which 
it  is  subjected  to  eifect  the  change. 


This  accusation  of  flavouring  pieces  with  Bcrgamot  and  other 
substances  was  made  in  the  Produce  Marhets  Review  some  time  ago, 
And  was  contradicted  therein  by  Mr.  Forster,  of  Manchester.  "We 
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too  give  it  here  an  absolute  denial.  "We  deny  also  that  the  pieces- 
makers  are  the  creatures  of  the  scale.  They  are  the  creation  of  a 
demand  from  the  public  to  be  supplied  with  a  pure,  clean,  whole- 
some sugar  at  a  moderate  price;  of  a  determination  on  the  part  of 
the  consumers  to  use  sugar  freed  from  the  impurities,  animal, 
vegetable,  and  mineral,  with  which  raw  sugars  abound;  of  a  want 
felt  for  refined  sugar  in  a  form  different  from  loaves,  which, 
although  perhaps  the  best  suited  for  the  manufacturers'  purpose, 
are  but  ill  adapted  for  general  use. 

"We  desire  no  protection.  If  any  revenue  is  to  be  raised  from 
sugar,  all  we  desire  is  that  it  shall  be  levied  equitably  to  all 
parties,  which  can  only  be  done  on  the  principle  of  a  scale. 

But  it  would  suit  us  infinitely  better  to  see  a  real  Free  Trade  in 
sugar— that  is,  a  total  abolition  of  aU  duty.  The  use  of  sugar  has 
become  almost  as  necessary  as  that  of  corn  or  salt,  and  all  the 
arguments  which  would  tend  to  keep  them  untaxed  should  apply 
to  rescue  sugar  from  the  grasp  of  the  tax-gatherer. 

If  Ml-.  Smith  would  turn  his  attention  as  a  legislator  to  getting 
this  instahnent  of  a  "  free  breakfast  table,"  we  would  gladly  side 
with  him.  But  so  long  as  he  continues  to  make  himself  the 
mouthpiece  of  those  who  desire  a  imifonn  duty  (a  very  different 
thing,  though  he  thinks  it  the  same),  we  shall  continue  to  oppose 
him  in  spite  of  aU  the  fallacies  on  the  subject  which  have  ever 
issued  from  the  press  of  Messrs.  TJnwin  Brothers. 


Ceops  in  Babbadoes. — In  the  last  fortnight  the  weather  has 
been  cooler  and  drier.  Sugar  making  has  not  yet  commenced,  but 
only  a  few  miUs  grinding  canes,  which  have  been  cut  to  get  plants. 
Field  work  has  been  confined  to  planting  and  preparations  for 
planting,  for  which  the  weather  has  been  favoiirable.  Keaping 
must  depend  upon  the  weather  we  have  next  month.  If  we  have 
rains  it  wUl  be  defeiTed  till  March,  much  to  the  advantage  of  the 
crop.  If  the  dry  season  sets  in,  the  most  must  be  made  of  the  canes 
such  as  they  are,  which  cant  be  much,  for  generally  they  are  low 
with  more  leaves  than  cane. —  West  Indian. 
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ON  THE  MANTJPACTURE  AND  EEFINING  OF  SUGAR. 
[The  Cantor  Lectures,  delivered  before  the  Society  of  Art3.'\ 
Et  C.  Hattghton  Gni.. 

Lectuke  I. 

The  subject  of  sugar  divides  itself  naturally  into  two  branches — 
the  preparation  of  the  raw  material,  and  the  refining  or  rendering 
it  fit  for  use.  Taking  these  two  branches  of  industry  together, 
I  find  that  the  result  is,  that,  in  1866,  the  total  consumption 
amounted  to  something  like  three  millions  of  tons,  reckoning  only 
that  which  came  through  European  hands  in  some  way  or  other,  and 
of  this  amount  nearly  one  million  tons  were  manufactured  in  Europe 
from  beet-root.  No  doubt  some  of  you  hare  heard  that  sugar  made 
from  beet-root  is  not  so  sweet  as  that  ordinarily  used  in  this 
country,  which  is  made  from  the  sugar-cane.  This  is  quite  a 
mistake.  Sugar  procured  from  the  cane  and  from  beet-root  is 
exactly  the  same ;  and  I  wish  to  impress  this  upon  you  particiJarly 
at  the  outset,  inasmuch  as,  in  describing  the  operation  of  refining, 
I  shall  make  no  distinction  between  them,  except  in  immaterial 
details.    Sugar  from  either  source  is  known  as  "  cane-sugar." 

I  must  next  assign  limits  as  to  what  I  have  to  tell  you.  You 
must  understand  that  I  have  nothing  new  to  say  upon  this  subject, 
but  simply  to  explain  to  you  what  is  known  to  every  chemist  who 
has  studied  the  subject  of  the  production  and  refining  of  sugar.  I 
shall  confine  myself  simply  to  telling  you  what  is  done  in  certain 
cases,  and  why  it  is  done. 

But,  in  order  to  explain  the  reason  why  such  operations  in  the 
manufacture  and  refining  of  sugar  are  carried  out  in  the  form  in 
which  they  are,  I  must  first  bring  to  your  knowledge  certain  facts 
in  chemistry  and  physics,  and  as  I  cannot  advantageously  unite 
these  explanations  with  the  descriptions  of  the  processes  themselves, 
I  propose  to  occupy  this  first  lecture  on  bringing  before  you  some  of 
these  physical  and  chemical  facts  which  I  shall  have  afterwards  to 
apply ;  and  though  this  may  appear  a  somewhat  round-about  way 
of  attaining  my  object,  I. think  it  will  really  conduce  to  brevity  and 
clearness. 

First  of  all,  I  must  state  that  the  sugar  which  wo  obtain  from 
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the  sugar-cane  or  beet-root  exists  already  formed  in  those  plants. 
It  is  not  created  by  the  process  of  manufacture,  but  exists  in  the 
plant,  dissolved  in  water,  in  the  shape  of  juice.  But  together  with 
the  sugar  we  find  dissolved  a  variety  of  other  bodies.  I  have  in 
this  bottle  some  of  the  pure  juice  of  the  sugar-beet  which  has  been 
pressed  out,  and  from  the  colour,  which  is  nearly  black,  you  wUl 
readily  perceive  that  it  is  not  a  solution  of  pure  sugar.  It  contains, 
among  other  bodies,  a  substance  which  approaches  very  nearly  to 
the  white  of  an  egg,  or  albumen,  and  also  some  bodies  like  gums, 
the  presence  of  which  I  can  show  you  by  adding  to  the  liquid  a 
solution  of  tannin,  the  astringent  principle  of  oak-bark.  By  adding 
this,  you  wiU  see  in  a  few  moments  that  these  albuminous  matters 
settle  down  in  flocks,  having  formed  insoluble  compounds  with  the 
tannin  ;  or  I  can  show  their  presence  more  readily  by  using  another 
reagent  called  "basic  acetate  of  lead,"  which  precipitates  most  of 
these  albuminous  and  gummy  substances  as  insoluble  lead  com- 
pounds. This  basic  acetate  of  lead  has  now  produced  a  thick 
greenish  precipitate  in  the  beet-juice,  and  on  filtering  the  mass  you 
see  that  a  clear,  colourless  liquid  comes  through,  which  you  must 
understand  contains  the  sugar  of  the  original  juice.  Cane-juice 
contains  the  same,  or  similar  impurities  as  beet-juice,  though  in 
much  smaller  proportions.  The  object  of  the  sugar-makers  is  to 
remove,  at  the  first  operation,  as  many  of  these  impurities  as 
possible,  so  as  to  make  his  juice  approximate  as  nearly  as  may  be 
to  a  solution  of  pure  sugar ;  but  preliminary  to  the  treatment  of  the 
juice  comes  the  question  of  winning  it,  or  getting  it  out  of  the 
plant.  The  most  obvious  way  of  doing  that  is  to  crush  or  rasp  up 
the  plant,  thereby  destroying  the  little  cells  in  which  this  solution 
of  sugar  and  other  bodies  is  contained,  and  this  is  the  method  which 
is  most  commonly  employed.  I  -will  go  more  into  detail  with 
regard  to  the  extraction  of  the  juice,  when  I  come  to  speak  of  the 
manufacture  of  beet-root  sugar,  which  is  that  branch  of  the  subject 
upon  which  I  shall  more  specially  enlarge ;  but  I  may  here  mention 
that  there  is  another  way  of  obtaining  the  juice,  which,  at  any 
rate  in  principle,  is  preferable,  but  to  explain  to  you  what  this  is,  I 
must  first  give  an  illustration  of  an  important  physical  fact. 
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I  have  in  this  glass  a  solution  of  a  gummy  body,  caUed  dextrine, 
which  is  perfectly  soluble  in  water,  and  a  solution  of  which  will 
readily  filter  through  porous  paper.  I  will  mix  with  tHs  a  solution 
of  bichromate  of  potash,  wHch  is  a  coloured  salt,  and  having  mixed 
the  two  together,  I  wiU  now  fill  a  small  sac,  which  is  part  of  the 
gut  of  the  rabbit  or  some  small  animal,  with  some  of  this  yellow 
solution.  The  sac  is  what  is  caUed  watertight,  and  I  wUl  now 
suspend  it  in  a  vessel  filled  with  pure  water.  In  process  of 
time  we  shall  see  the  solution  of  this  orange-coloured  ciystalline 
salt,  the  bichromate  of  potash,  find  its  way  out  through  the  waUs 
of  the  little  watertight  sac,  whHst  the  gummy  body  itself  will  not 
pass  through  the  membrane.  "WhUst  that  is  proceeding,  I  will 
start  a  simUar  experiment  on  a  somewhat  larger  scale.  Over  the 
mouth  of  this  glass  vessel  I  have  a  piece  of  parchment  paper,  which 
is  quite  watertight  in  the  ordinary  sense,  but  stiU  it  wUl  aUow  this 
curious  passage  of  some  soluble  bodies  to  take  place  through  it, 
although  it  prevents  the  passage  of  others.  I  wiU  put  some  of  this 
mixture  of  dextiiue  and  bichromate  of  potash  into  the  vessel,  and 
then  placing  it  in  a  dish  of  water,  we  have  the  two  separated 
simply  by  that  piece  of  parchment  paper,  and  we  shaU  see  that  the 
bichromate  of  potash  will  pass  through,  whilst  the  dextrine  will  not. 
To  show  you  how  we  can  demonstrate  the  truth  of  this,  I  must 
now  show  you  the  reaction  of  the  dextrine  and  of  the  bichromate  of 
potash.  First,  I  wiU  put  a  Uttle  of  the  dextrine  into  water,  and 
add  to  it  a  solution  of  iodine.  Tou  perceive  that  the  Uquid  imme- 
diately turns  a  dark  purple  colour.  By  this  means,  therefore,  I 
can  detect  the  presence  of  dextrine  if  it  passes  through  into  the 
water.  The  bichromate  of  potash  has  a  very  remarkable  power  of 
colouring  water,  and  accordingly,  even  a  smaU  quantity  of  it  would 
be  manifested  by  the  Uquid  turning  yeUow ;  but  as  that  is  not  very 
visible  in  this  Ught,  I  wUl  add  to  it  a  solution  of  acetate  of  lead, 
which  will  form  in  the  liquor  a  precipitate,  the  chromate  of  lead 
rendering  it  opaque  and  yellow.  This  diff^-ence  between  the  two 
bodies  with  regard  to  their  passing  through  moist  watertight 
membranes,  is  one  which  is  observed  between  two  great  series. 
On  the  one  side  we  have  those  bodies  which,  when  dissolved  in 
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water, 'will  pass  through  most  membranes,  animal  or  vegetable, 
when  there  is  water  on  each  side  ;  and  we  have  again  other  bodies 
which,  like  the  dextrine,  do  not  possess  that  power.  Those  which  can 
pass  through  are,  for  the  most  part,  capable  of  assuming  a  crystal- 
line condition,  and  the  whole  class,  therefore,  has  been  designated 
crystalloid.  The  others  more  or  less  resemble  glue  in  chai-aoter, 
and  are  called  colloids.  The  constituents  of  cane  and  beet-juice 
are  partly  colloid  and  partly  crystalloid.  The  solution  of  them  is 
contained  in  little  cells,  which  you  may  compare  to  the  cells  of  an 
orange,  the  walls  of  which  are  capable  of  acting  in  the  same  way 
as  this  piece  of  membrane  or  this  parchment  paper,  causing  the 
separation  of  the  two  constituents  of  the  cells,  when  slices  of  the 
plant  are  immersed  in  water,  the  crystalloid  constituent  passing 
outwards  by  this  process  of  diffusion,  as  it  is  called,  and  the  coUoids 
remaining  behind.  If,  then,  we  cut  up  a  sugar-cane  or  beet-root 
into  slices  of  a  convenient  size,  and  immerse  them  in  water,  the 
sugar,  which  is  a  crystalloid,  and  the  saline  particles  of  the  juice, 
pass  out  into  the  water  beyond,  while  the  gummy  bodies,  to  a  great 
extent,  remain  behind ;  whereas  when  we  rasp  up  the  plant  and 
squeeze  out  the  juice,  we  get  in  it  the  whole  constituents,  colloid 
and  ciystalloid  together.  Theoretically,  therefore,  the  diffusion 
process  is  preferable  to  the  other.  It  is  attended  with  some  practi- 
cal difficulties,  which,  however,  have  been  got  over  very  success- 
fully in  India,  with  regard  to  cane-juice,  and  which  I  have  seen 
worked  successfully  with  regard  to  the  beet-root,  though  people  are 
not  quite  agreed  about  it. 

I  will  now  come  to  the  subject  of  the  solution  of  bodies.  Every- 
one knows,  more  or  less,  what  is  meant  by  solution,  but  there  are 
some  limitations  to  the  process  which  are  always  understood,  If 
we  take  a  body  which  is  soluble  in  water,  you  know  it  disappears 
like  sugar  or  salt  when  stirred  up  with  water.  Here  is  some  of  the 
yeUow  salt  which  I  used  just  now,  and  dissolving  some  in  water, 
you  see  that  the  liquid  is  immediately  coloured,  and  it  will  go  on 
increasing  in  colour  up  to  a  certain  point,  but  the  water  wUl  not 
dissolve  more  than  a  certain  amount  at  this  temperature.  In  this 
bottle  there  is  some  of  the  same  salt  which  had  been  shaken  up  in 
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the  bottle  for  some  days  ;  the  liquid  is  saturated  with  salt  at  this 
■temperature,  but  though  saturated  at  this  temperature,  it  would 
not  be  so  at  another.  For  instance,  if  I  put  some  of  this  saturated 
solution  of  bichromate  of  potash  into  a  test-tube,  and  add  some 
more  of  the  soUd  salt  and  warm  it,  we  shall  find  that  when  the 
liquid  is  heated,  the  power  of  solution  of  the  water  increases,  and 
the  solid  salt  disappears.  I  may,  possibly,  have  added  too  much, 
because  hot  water  has  limited  powers  of  solution  as  well  as  cold, 
and  if  we  continued  adding  the  salt  to  the  hot  liquid  from  time  to 
time,  we  should  at  length  arrive  at  a  point  when  no  more  coiild  be 
taken  up,  and  then  the  liquid  would  be  saturated  at  a  high  tem- 
perature. But  if,  instead  of  heating  this  up  to  the  boiling-point,  I 
had  stopped  short  of  that,  and  only  saturated  it  at  a  temperature 
half-way  between  the  boiling-point  and  the  ordinary  temperature 
of  the  room,  I  should  have  dissolved  more  of  the  salt  than  at  the 
lower  temperature,  but  less  than  at  the  higher.  You  must  under- 
stand, therefore,  that  it  is  not  because  a  liquid  is  what  is  called 
warm  that  it  will  dissolve  as  much  of  a  given  body  as  it  wUl  when 
it  is  boiling  hot.  As  a  i-ule,  that  is  not  the  case,  especially  in  the 
case  of  sugar.  The  large  quantity  of  .salt  which  I  added  here  is 
now  entirely  dissolved,  but  on  cooling  the  liquid  again  you  will  see, 
of  course,  that  that  portion  of  the  salt  which  has  become  dissolved 
in  virtue  of  the  heat  will  again  be  deposited,  leaving  above  it  a 
cold  saturated  solution.  It  is  important  to  recollect  that  this  is  the 
case,  because  on  this  fact  depends  the  final  extraction  of  sugar  from 
its  solutions.  When  the  particles  of  salt,  separated  in  this  way 
from  the  hot  saturated  solution  have  time  to  arrange  themselves  in 
any  way  which  the  forces  acting  upon  them  may  direct,  they 
generally  do  so  in  veiy  definite  forms,  and  produce  what  are  called 
crystals.  On  the  table  are  two  or  three  examples  of  crystals  which 
have  been  formed  in  this  way,  by  the  slow  cooling  or  evaporation 
of  a  liquid  containing  them  in  solution  ;  the  crystals  are  regular  and 
of  largo  size.  But  when  the  crystallization  produced  is  rapid — 
when  it  deposits  more  quickly — then  we  find  that  the  deposit  takes 
the  form  of  small  irregular  crystals  or  grains.  There  is  another  way 
of  obtaining  a  satiirated  solution  of  a  soluble  body  besides  this  one 
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of  dissolving  it  in  a  hot  liquid,  and  then  cooling  it,  which  is  this. 
If  you  take  a  weak  solution  of  a  body  and  take  the  water  out  of 
it,  you  will  obviously  arrive  at  some  point  at  which  the  body  itself 
will  remain  relatively  in  excess.  Por  instance,  if  I  take  a  solution 
of  common  salt,  and  put  it  into  a  basin,  and  boil  away  the  water, 
you  will  find  that  the  salt  will  gradually  crystaUize  out.  Thus  we 
arrive  at  the  same  result.  "VVe  wiU  now  examine  the  result  of  our 
e-xperiment  on  diffusion.  I  do  not  know  whether  it  is  very  visible 
in  the  room,  but  to  me  it  is  perfectly  clear  that  the  water  in  the 
little  jar  in  which  the  sac  was  placed  is  coloured  yeUow,  especially 
at  the  bottom ;  and  on  examining  the  dish  of  water  in  which  the 
vessel  with  the  parchment  paper  Avas  placed,  I  think  we  shall  find 
the  same  result.  I  will  divide  the  water  whfch  was  outside  the 
dialyser,  as  it  is  called,  into  parts.  To  one  I  will  add  a  solution  of 
iodine,  and  although  I  have  added  a  larger  quantity  than  I  did 
before,  you  see  there  is  no  perceptible  increase  of  colour.  If,  how- 
ever, 1  add  some  acetate  of  lead,  which  I  will  do  to  the  other 
portion,  the  precipitation  shows  at  once  that  a  considerable  portion 
of  "bichromate"  has  passed  outwards.  This  is  merely  to  show 
you,  by  a  rough  method,  what  takes  place  when  the  juices  of  plants 
are  subjected  to  difi'usion.  Now,  taking  the  liquid  within  the 
dialyser,  we  find  that  the  iodine  solution  at  once  acts  as  vigorously 
as  before  upon  the  dextrine. 

I  have  treated  this  subject  very  shortly,  but  I  hope  you  under- 
stand distinctly  the  point  which  I  wish  to  impress  upon  you  about 
the  solubility  of  bodies  in  cold  and  hot  liquids,  that  there  is  a  limit 
to  each  case,  and  that  between  a  cold  liquid  and  the  hottest  which 
you  can  make,  for  every  temperatiu-e  there  will  also  be  a  special 
Umit  to  the  power  of  solution.  I  am  speaking  in  general  language, 
because  every  chemist  present  knows  that  there  are  exceptions  to 
this  rule,  and  some  few  bodies  are  more  soluble  in  cold  liquids  than 
in  hot ;  but  still  the  great  majority  of'  bodies  behave  in  the  same 
way  as  sugar,  and  sugar  is  far  more  soluble  in  hot  water  than  in  cold, 
and  for  every  temperature  between  the  boiling  and  freezing  points 
of  water  there  is  a  specified  limit  of  solubility.  I  have  shown  you 
that  when  a  hot  saturated  solution  is  cooled,  it  deposits  the  salt 
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which  was  dissolved  in  it  by  virtue  of  the  high  temperature,  but 
when  hot  satui-ated  liquids  are  cooled  slowly  and  carefully,  they 
pass  through  the  limit  of  saturation  in  a  most  curious  manner.  I 
have  here  a  flask  fiUed  with  a  perfectly  transparent  and  very  strong 
solution  of  a  salt  called  sulphate  of  soda.  It  is  quite  cold,  having 
been  heated  at  about  12  o'clock,  and  it  has  been  standing  for  some 
hours  in  cold  water.  StiU  there  arc  no  ciystals  formed,  although 
there  is  a  great  deal  more  salt  dissolved  in  the  water  than  could 
have  been  dissolved  if  I  had  merely  shaken  it  up  with  the  salt — 
that  is,  at  present  the  liquid  is  what  is  called  supersaturated,  and 
this  state  of  supersaturation  wUl  continue  until  the  liquid  becomes 
disturbed  in  a  peculiar  way.  Some  liquids  require  to  be  disturbed 
in  one  way,  and  seme  in  another,  before  this  state  of  supersatura- 
tion is  destroyed.  It  may  suffice  in  this  case  to  simply  admit  the 
air  by  withdrawing  the  cork.  As  I  do  so,  probably  a  small  particle 
of  dust  falls  in,  and  you  see,  extending  from  the  upper  part  down- 
wards, an  extremely  rapidly  crystallization.  So  it  will  continue 
until  the  whole  mass  appears  solid,  the  flask  being  in  reality  filled 
with  large  numbers  of  very  minute  crystals.  At  the  same  time, 
the  temperature  is  somewhat  risen,  but  we  need  not  go  into  that. 
But  what  I  wish  you  to  understand  from  this  experiment  is  that  a 
liquid  of  a  given  temperature  may  at  a  given  moment  hold  in  solu- 
tion more  of  a  solid  than  it  ought  to,  and  in  that  case  wc  call  it- 
supersaturated.  AVe  know  nothing,  I  believe,  at  present  why  it  is 
so,  at  least  in  many  cases ;  in  this  particulai-  case  I  believe  it  has 
been  fairly  explained.  I  will  illustrate  the  same  point  in  another 
case,  in  order  to  show  you  that,  in  some  cases,  we  must  disturb  the 
liquid  in  a  particular  way  if  we  wish  to  obtain  this  sudden  crystal- 
lization. Here  I  have  a  solution  of  another  salt,  which  has  been 
dissolved  for  some  days.  It  is  one  which  wiU  admit  of  considerable 
rough  treatment  in  the  way  of  shaking  without  crystallization ;  but 
if  I  open  the  jar  and  drop  in  a  very  small  crystal  of  the  same  salt 
which  is  here  dissolved,  in  a  few  minutes  the  whole  liquid  will 
become  solid  from  the  formation  of  crystals  of  dissolved  material. 
This  shows  you  that  it  is  more  dificult  to  disturb  the  equilibrium 
of  some  liquids  than  others,  and  that  you  must  seek  special  means 
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for  disturbing  them  in  the  right  manner.  If  you  dissolve  in  a  liquid, 
sugar  or  any  other  body  -which  is  somewhat  impure,  which  contains 
an  admixture  of  foreign  bodies,  and  then  obtain  crj'stallization  either 
by  cooling  a  strong  hot  solution,  or  by  evaporating  off  some  of  the 
water,  you  will  attain  a  very  considerable  purification  of  that  sub- 
stance. In  the  process  of  crystallization,  the  particles  of  the  body 
come  together  and  foi-m  a  solid,  leaving  in  solution  those  bodies 
which  ai-e  present  in  quantities  too  small  to  crystallize  out  of  the 
quantity  of  water  still  present  and  those  which  cannot  crystallize  at 
all.  The  crystals,  when  freed  from  their  mother-liquid,  must 
necessarily  be  considerably  purer  than  the  original  material.  This 
is  an  important  point  because  the  purification  of  the  crude  sugar  of 
commerce  and  rendering  it  into  that  beautiful  white  state  in  which 
we  see  it  depends  in  a  great  measure  on  the  power  of  crystallization 
to  separate  impurities. 

Having  thus  treated,  as  far  as  I  am  able  at  the  present  time,  the 
subject  of  crystallization,  both  in  the  ordinary  case  and  from  super- 
saturated solutions,  I  must  proceed  to  describe  what  we  understand 
by  the  tei-m  boUing,  and  to  show  under  what  conditions  liquids  can 
be  boiled,  and  how  the  temperature  at  which  they  boil  will  vary 
under  certain  circumstances.  You  have  all  seen  water  boiling,  and 
you  know  that  when  water  is  contained  in  a  vessel,  and  heat  applied 
to  the  bottom,  lai-ge  bubbles,  not  of  air  but  of  steam,  are  formed 
there,  and  rise  through  the  liquor,  creating  quite  a  commotion, 
which  we  term  boiling.  Let  us  go  back  from  that  for  a  moment  to 
the  evaporation  of  a  drop  of  water.  If  you  spUl  a  drop  of  water, 
you  know  that  in  a  short  time  it  dries  up  and  disappears — it  passes 
away  into  the  air.  This,  of  course,  arises  from  the  particles  of  the 
water  gradually  rising  from  the  surface  of  the  liquid  into  the  air, 
and  in  so  rising  they  had  to  overcome  the  pressure  of  the  air  on 
the  surface  of  the  liquid.  You  know  that  air  presses  with  a  force 
of  about  15lbs.  per  square  inch,  and  that  force  tends  to  keep  the 
particles  down — ^to  press  them  back  into  the  water  again.  If  that 
is  the  case,  we  shoiild  naturally  suppose  that  if  we  could  remove  the 
atmosphere,  the  particles  would  rise  more  freely,  and  that  is  so. 
If  wo  put  a  drop  of  water  under  the  vacuum  of  the  air-pump,  it 
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dries  up  very  q^uickly  indeed,  there  being  nothing  to  keep  it  back. 
But  what  do  we  do  when  we  apply  heat  to  a  liquid  in  a  vessel  ? 
You  know  that  you  can  dry  wet,  moist  writing,  or  any  other  liquid, 
before  the  fire  more  quickly  than  if  you  simply  expose  it  lo  the  air 
at  ordinaiy  temperatures.    This  must  be  because  the  heat  causes 
the  particles  of  water  to  rise  more  quickly  and  readUy,  that  is,  it 
gives  them  a  greater  force  to  overcome  the  pressiu-e  of  the  atmosphere. 
If  you  put  water  into  a  tube  and  heat  the  bottom,  you  give  the 
particles  a  tendency  to  separate  and  fly  apart  from  one  another,  and 
at  a  certain  temperature  they  succeed  in  flying  apart  and  form  what 
is  really  a  true  gas,  water,  vapour  or  steam,  which,  being  lighter 
than  the  surrounding  water,  rises  through  it  and  disappears.    Is  it 
not  plain,  then,  that  if  the  pressure  on  the  water  is  rendered  less, 
we  shall  not  have  to  heat  the  water  so  much  to  give  this  vapour  an 
elastic  force  or  tension  sufficient  to  overcome  the  pressure  ?  The 
lower  the  pressure  to  which  the  water  is  subjected,  the  less  is  the 
temperature  to  which  we  shall  require  to  raise  it  in  order  to  make 
its  vapour  overcome  the  remaining  atmospheric  pressure  on  it.  I 
caa  illustrate  that  by  experiment.    I  have  here  a  flask  which  is 
connected  by  a  flexible  tube  with  the  receiver  of  an  air-pump,  so 
that  when  the  air-pump  is  set  working,  it  wiH  draw  more  or  less 
of  the  air  out  of  the  flask,  and,  accordingly,  I  shall  be  able  to  put 
warm — not  boiling — water  into  the  flask,  and  submit  it  to  a  less 
pressure  than  that  of  the  atmosphere.    Before  doing  so,  I  must  first 
put  a  few  little  bits  of  some  metal  into  the  flask,  or  else  the  water 
will  boil  very  irregularly.    "Water  boils  in  metals  regularly,  but  in 
glass  very  irregularly  and  with  great  commotion  ;  but  by  putting 
in  a  few  fragments  of  metal  you  overcome  this  difficulty.  This 
water  which  I  put  in  the  flask  is  hot,  but  stUl  it  is  much  below  the 
boiling  point.    Upon  working  the  air-pump  a  few  moments,  as  the 
atmosphere  is  withdrawn,  the  force  which  the  vapour  will  have  to 
overcome  will  become  less  and  less,  and  presently  the  pressm-e  wiU 
fall  so  low  that  the  vapour  of  this  merely  warm  water  wiU  bo  able 
to  come  away  out  of  the  liquid  as  freely  as  it  could  if  I  had  been 
applying  a  powerful  heat  to  the  bottom  of  the  vessel,  and  thereby 
increasing  the  tension  of  the  vapour.    This  boiling  of  water  xinder 
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these  conditions  is  a  thing  which  everybody  is  acquainted  with,  but 
still  it  is  one  which  I  am  bound  to  bring  before  you  at  this  time, 
because  it  is  the  prinf  iple  of  the  vacuum  pan  which  I  shall  have  to 
speak  of  hereafter. 

(To  he  continued.) 


BOILING    TO  GEAIN. 
By  M.  a.  Code. 
(From    th$  French). 

In  the  first  place,  I  will  say  a  few  words  on  the  apparatus.  It  is 
formed  of  a  steam  boiler,  surmounted  with  a  dome,  into  which  is  fixed 
the  tube  of  an  air-pump.  Three  coils,  one  above  another,  each 
having  separate  means  of  supply  with  steam,  and  for  the  return  of 
the  condensed  water,  allow  of  the  heating  of  the  syrup  so  far  and 
ia  proportion  to  its  level  in  the  pan. 

There  are  two  steam-guages,  one  to  indicate  the  pressure  of  the 
steam  as  it  comes  from  the  boiler,  a  second  to  show  the  pressure  in 
the  apparatus  itself;  the  first  is  called  the  boiler  guage,  the  second 
the  vacuum  guage.  Successive  charges  are  introduced  into  the 
pan  by  a  tap.  Four  lunettes  cased  in  bronze  allow  of  the 
liquor  being  seen  boiling  in  the  pan.  Lastly,  a  plunger,  made  to 
slip  easily  into  a  long  narrow  barrel,  draws  from  thence,  when 
pulled  out,  a  sample  of  the  masse  cuite. 

Having  described  the  apparatus,  I  will  divide  the  operation  into 
four  distinct  parts — 1  st.  Concentration  of  the  sjrrup ;  2nd. 
Formation  of  the  ciystals ;  3rd.  Increasing  the  size  of  the  crystals ; 
4th.  Formation  of  the  largest  quantity  possible  of  crystals. 

I.  CoNCEJfTRATIOir  OF  THE  StETJP. 

After  having  formed  a  vacuum  in  the  apparatus  by  means  of  the 
air-pump,  the  tap  is  opened,  and,  under  the  atmospheric  pressure, 
the  synip  immediately  flows  into  the  pan.  The  flow  is  generally 
stopped  when  the  syrup  has  reached  the  level  of  the  second 
eye-glass.  Then  the  principal  steam-tap  is  opened  about  one- 
fourth,  and  those  of  the  two  lower  coils  fully.     Groat  care 
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must  be  taken  in  order  to  avoid  a  rupture  of  the  metal  by  sudden 
and  unequal  expansion.  Tbe  syrup  is  not  long  in  boiling,  as 
the  temperature  at  this  point  depends  on  the  pressure  on  its 
surface.  As  the  operation  is  carried  on  in  a  vacuum,  the 
boiling  point  may  be  lowered  from  110°  to  60°  Cent.  (230°  to 
140°  F.)  The  reduction  of  the  temperature  owing  to  this  diminution 
of  pressure  renders  the  transformation  of  crystallizable  sugar  into 
glucose  less  easy,  and  allows  of  the  shortening  of  the  duration  of 
boiling,  from  which  a  considerable  increase  in  return  of  sugar  has 
resulted. 

In  proportion  as  the  syrup  becomes  concentrated,  the  index  of 
the  vacuum-guage  wiU  at  first  descend  and  then  ascend ;  and  at 
the  end  of  about  an  hour  it  will  have  reached  the  No.  1 9  on  the 
dial.  The  index  of  the  boiler  steam-guage  will,  after  having 
marked  two  and  three '  atmospheres,  at  this  instant  mark  four 
atmospheres. 

We  may  mention  in  passing  that  these  steam-guage  indications 
are  of  great  importance,  because  they  show  the  concentration  of 
the  syrup.  Ftxrther,  great  attention,  habit,  and  experience  are 
needed  for  judging  of  the  state  of  the  syrup  by  a  proof,  and  the 
indications  named  will  serve  as  a  means  of  control.  In  effect,  the 
vacuum  guage  indicates  the  expansion  of  the  steam  disengaged 
from  the  syrup,  the  other  the  pressure  of  the  steam  from  the 
boiler.  Then  if  the  steam  tap  is  not  altered,  the  expansion  .of 
the  steam  is  due  to  the  degree  of  concentration  of  the  juice.  If 
this  is  very  thin  it  will  absorb  more  steam,  and  consequently  the 
steam-guage  wiU  not  show  a  very  high  pressure ;  but  in  proportion 
as  the  liquid  is  concentrated,  the  condensation  of  the  steam  will 
diminish,  and  the  steam-guage  indications  will  increase. 

This  being  admitted,  after  nearly  an  hour's  boiling  the  principal 
steam  tap  which  had  only  been  opened  one-fouith  is  now  opened 
to  its  fuU  extent.  This  sudden  change  of  temperature  will  favour 
the  formation  of  gi-ain,  which  wiU  commence  in  about  ten  minutes, 
when  the  vacuum  steam-gauge  will  mark  nearly  24,  and  the  boiler 
steam-gauge  five  atmospheres. 
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II. — FOEMATION  OF  GeAIN. 

It  is  needful  to  determine  whetlier  large  or  small  grain  is 
required.  In  the  first  case  wo  must  form  the  grain  when  the 
index  of  the  vacuum  gauge  is  at  19  and  that  of  temperature  shows 
4  atmospheres,  because  the  lighter  the  proof  syrup  is  at  the 
moment  when  the  grain  forms  the  fewer  the  number  of  crystals. 
Then  these  crystals  being  few  it  wiU  be  easy,  as  will  be  seen 
shortly,  by  conducting  the  boiling  very  slowly  to  obtain  lai'ge 
bright  crystals. 

To  form  the  grain,  when  the  syrup  has  been  boiled  to  light  proof 
for  the  large,  or  heavy  proof  for  small  crystals,  the  first  charge  is 
made  by  adding  the  needful  quantity  of  syrup,  say  2  per  cent,  of 
the  total  quantity. 

In  practice  I  have  observed  that  in  order  to  obtain  good  results 
it  is  better  to  open  the  charge  tap  to  the  full  extent  at  each  charge, 
keeping  it  open  only  10  to  15  seconds,  and  allowing  an  interval  of 
2  or  3  minutes  to  elapse  between  each  chai'ge.  Nevertheless  an 
intelligent  boiler  wUl  vary  the  operation  according  to  the  quality 
of  the  syrup,  so  that  it  is  difficult  to  give  an  invariable  rule.  For 
the  rest  after  each  addition  of  liquid  the  same  point  of  concen- 
tration as  was  reached  before,  must  be  waited  for  before  a  fresh 
quantity  of  syrup  is  added.  This  must  be  continued  imtil  the 
grain  begins  to  show,  which  will  be  to  about  the  5th  or  6th 
charge. 

The  grain  wiU  appear  in  the  form  of  fine  powder  which  might 
be  taken  for  minute  bubbles  of  scum,  a  practised  eye  is 
however  rarely  deceived.  There  is  no  fear  of  crystallization  not 
continuing  to  increase,  it  will  go  on  spontaneously  after  further 
additions  of  juice  or  syrup  carefully  made  ;  but  it  is  however 
important  never  to  wait  till  the  proof  become  too  heavy,  because 
this  accident  will  be  prejudicial  to  the  sugar  and  will  modify  its 
faculty  of  crystallization. 

III. — Enlaegement  of  the  Grain. 
When  the  addition  of  juioo  has  been  repeated  nearly  20  times, 
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the  grain  mil  have  become  large  enough  to  be  seen  in  the  syrup 
which  runs  down  the  lunettes.  Starting  from  this  point,  the  boil- 
ing may  be  conducted  at  a  lower  pressure  ;  to  this  end  the  charges 
may  be  made  seldomer,  and  with  a  larger  quantity  at  once. 

The  feeding  tap  may  without  danger  be  left  open  for  25  seconds, 
and  observing  the  indications  of  the  steam  gauges,  endeavour  to 
keep  about  20  of  vacuum  expansion,  and  at  4  atmospheres  of  the 
boiler.  Nevertheless  in  forming  large  grain,  the  vacuum  gauge 
may  be  allowed  to  fall  to  18  ;  then  the  pan  will  be  fed  seldomer, 
care  being  taken  to  increase  the  length  of  each  charge,  the 
crystals  wiU  have  in  this  way  all  the  time  needful  for  their 
formation.  To  obtain  a  fine  grain  it  wiU  on  the  contrary  be 
needful  to  add  the  juice  frequently,  and  by  small  quantities,  in 
order  to  disturb  the  crystallization  oftener,  this  principle  is  founded 
on  the  different  characters  of  the  two  modes  of  crystallization. 

This  operation  which  appears  so  easy  is  however  of  great 
importance  to  the  manufacturer.  Without  wishing  to  do  so, 
without  even  knowing  it,  the  workman  may  lose  large  sums  for  his 
employer.  As  a  proof  of  this  assertion,  I  will  give  a  very  striking 
example :  I  had  at  Cuincy  three  boilers,  the  first  produced  during 
the  whole  of  last  season  59  per  cent,  in  weight  of  sugar  of  the  first 
jet ;  the  second  51  per  cent.,  the  third  45  per  cent.  It  is  easy  to 
account  for  the  difference  in  these  results  if  we  remember  with 
what  facility  the  ciystals  already  fonned  may  be  re-dissolved  by 
adding  to  the  masse  too  large  a  quantity  of  liquid  in  one  charge. 
The  crystals  thus  melted  wiU  only  be  reformed  with  great  diflSculty 
and  have  a  great  tendency  to  change  into  uncrystallizable  sugar. 

To  avoid  these  losses  the  boiler  should  examine  the  masse 
regularly  and  with  great  care.  He  should  never  confine  himself 
to  the  two  or  three  trials  (by  proof  stick)  which  may  be  quite 
necessary. 

The  manager  should  be  able  occasionally  to  observe  the 
movement  of  the  indexes  of  the  steam-gauges,  which  if  the 
operation  is  well  managed  will  rise  or  fall  very  slowly  without 
ever  taking  those  sudden  starts  which  sufficiently  denote  the 
boiler's  incapacity. 
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After  two  hours  of  feeding,  the  juice  -will,  in  an  ordinary  way, 
cover  the  coils,  the  steam  may  then  be  admitted  into  the  third  coil. 
It  wiU  now  also  be  possible  to  feed  continuously  if  it  is  wished,  as 
the  operation  becomes  easier,  the  crystallization  being  now 
vigorous  and  regular. 

IV.  FoEitillON  OF  THE  GEEATEST  POSSIBLE  AMOUNT  OF  GeAIN. 

After  another  hour's  feeding  of  the  boiler,  iu  all  three  hours,  a 
higher  temperature  may  be  commenced  and  the  index  of  the  vacuum 
steam  guage  allowed  to  mount  from  20°  to  25°.  The  aim  of  this 
concentration  is  to  form  the  largest  possible  quantity  of  grain ;  it 
will  render  the  process  of  crystallization  more  active  and  more 
rapid,  and  the  influence  of  greater  heat  wiU  give  the  cystals  more 
solidity  and  dryness.  Most  boilers,  to  obtain  this  result,  shut  off 
one-fourth  of  the  supply  of  water  to  the  air-pump.  The  vacuum 
of  the  apparatus  being  thus  diminished,  the  boUing  point  of  the 
liquid  is  raised. 

After  five  or  six  hours  the  last  proof  should  be  taken,  which 
ought  to  be  rather  strong.  The  sample  taken  should,  if  held 
between  the  index-finger  and  the  thumb,  fall  back  on  to  the  latter 
very  slowly  in  forming  what  the  boilers  call  the  tassel ;  this  tassel 
is  generally  terminated  by  a  thread  of  very  clear  syrup,  called  the 
string.    In  these  conditions  a  fine  hard  sugar  will  be  produced. 

Having  made  this  last  trial,  it  will  be  weU,  should  it  be  wished 
to  obtain  a  very  white  sugar,  to  lower  the  temperature  to  55°  C. 
(131°  F.),  by  fully  opening  the  water  supply  of  the  vacuum 
apparatus  and  closing  about  one-filth  the  principal  steam  supply 
tap. 

Accidents  to  the  BoiLDfG. 

In  explaining  the  phenomenon  of  defecation,  I  showed  that  the 
soluble  organic  salts,  the  base  of  Ume,  which  are  deliquescent  and 
very  viscous,  especially  prevent  the  sugar  from  crystallizing. 

It  often  happens  in  France,  at  the  close  of  the  manufacture, 
some  of  the  frozen  beet  roots  begin  to  thaw ;  the  pectose  in  direct 
contact  with  the  juice  is  transformed  into  metapectie  acid ;  lactic 
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acid  is  also  formed.  Then  these  acids,  -with  the  lime,  will  con- 
sequently, with  the  heavy  synips,  form  some  viscous  compounds, 
which  may  not  be  exti'aetcd  before  the  time  of  boiling.  In  this 
case  a  process  given  by  MM.  Leplay  and  Cuisinier  may  be 
practised,  which  I  have  used  at  Cuincy.  It  consists  in  the 
employment  of  carbonate  of  soda  after  saturation,  because  the 
carbonic  acid  of  the  carbonate  of  soda  will  combine  with  the  lime  of 
the  metapectate  and  lactate  of  lime,  and  insoluble  carbonate 
of  lime,  and  metapectate  and  lactate  of  soda  are  formed : 
some  similar  reactions  will  take  place  with  aspartate,  citrate,  or 
malate  of  lime.  The  new  salts  formed  are  not  more  viscous,  and 
are  less  preventive  of  crystallization. 

Before  having  recourse  to  this  means  it  will  be  well  to  try 
another  which  has  been  given  by  M.  Leze,  chemist,  of  Douai ;  it 
is  simply  to  feed  the  vacuum  pan  for  one  hour  with  water  only 
[instead  of  juice]. 

The  difficult  boilings  may  also  proceed  from  from  too  large 
excess  of  lime,  a  cci-tain  means  of  ascertaining  this  is  to  use 
curcuma  paper  (this  paper  which  is  used  in  the  whole  of  Germany 
and  the  north  of  Erance  ditfers  from  litmus  paper  with 
which  such  feeble  and  inconstant  colours  are  produced  that  it  will 
not  serve  to  test  the  juice).  The  curcuma  paper  on  the  contrary 
will  become  of  a  veiy  deep  colour :  it  will  be  sufficient  (if 
this  excess  of  lime  is  shown)  to  feed  with  some  portion  of  syrup 
which  has  been  submitted  to  a  double  filtration  through  char. 

In  conclusion  I  do  not  hesitate  to  protest  against  that  deplorable 
practice  which  consists  in  the  obtaining  of  large  grain  by  only 
partially  emptying  the  first  boiling  and  re-commencing  a  second  by 
feeding  the  crystals  already  formed.  TJiosc  who  thus  act  know 
however  that  a  considerable  part  of  the  crystallized  sugar  is  by  this 
means  changed  into  glucosic  products. 
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comm:ercl\.l  &  other  statistics  of  the  united  kingdom. 

From  Francis  Seid  f  Co.'s  Monthly  Circular,  Janmry,  1872.  


Year 



Estimated 

POPULA- 
TIOX, 

31st  Dec. 

SUGAK. 
Raw  &  Eeflned 

MOLASSES 

TEA. 

COFFEE. 

COCOA. 

Tons. 

Lbs. 
per 
Head 

Tons. 

il 

Lbs. 

Lbs. 

Lbs. 

1845 

27,875,000 

242,834 

19-51 

44,193,433 

1-59 

34,293,190 

1-2C 

2,579,497 

0-09 

1846 

28,189,000 

261,933 

20-81 

46,740,344 

1-65 

36,754,554 

1-3C 

2,961,206 

0-10 

1847 

28,093,000 

290,282 

■23-14 

.. 

46,314,821 

1-6S 

37,441,57C 

1-33 

3,079,198 

0-11 

1848 

27,855,000 

309,424 

24-88 

.. 

48,734,789 

1-75 

37,077,646 

1-37 

2,919,591 

0-10 

1849 

27,632,000 

299,041 

24-24 

31,8SS 

2-58 

50,021,576 

1-81 

34,399,374jl-24 

3,206,746 

0-12 

1850 

27,423,000 

310,391 

25-35 

40,653 

3-32 

51,172,302 

1-87 

31,166,3581-14 

3,080,641 

0-11 

1851 

27,529,000 

328,581 

26-74 

45,915 

3-73 

53,949,059 

1-96 

32,504,545 

1-18 

2,978,344 

0-11 

1852 

27,570,000 

358,643 

29-14 

38,662 

3-14 

64,713,034 

1-98 

34,978,432 

1-27 

3,328,527 

0-12 

1853 

27,663,000 

374,379 

30-32 

39,997 

3-24 

58,834,087 

2-13 

36,983,122 

1-34 

3,997,198 

0-14 

1854 

27,788,000 

416,620 

33-58 

42,336 

3-41 

61,953-041 

2-23 

37,350,924 

1-34 

4,452,529 

0-16 

1855 

27,899,000 

384,267 

30-86 

46,126 

3-45 

63,429,286 

2-27 

35,764,564 

1-28 

4,383,023 

0-16 

1856 

28,154,000 

374,978 

29-69 

47,111 

3-75 

63,272,212 

2-25 

34,995,944 

1-24 

3,634,135 

0-13 

1857 

28,359,000 

382,294 

30-20 

30,856 

2-41 

69,130,482 

2-44 

34,367,484 

1-21 

2,656,233 

0-09 

1858 

28,566,000 

450,203|35-30 

43,829 

3-44 

73,217,484 

2-57 

35,338,111 

1-24 

3,071,115 

0-11 

1859 

28,774,000 

457,449j35-61 

34,890 

2-72 

76,362,008 

2-65 

34,492,947 

1-20 

3,480,987 

0-12 

1860 

28,944,000 

448,070]34'61 

27,998 

2-58 

76,859,428 

2-66 

36,674,381 

1-23 

3,481,484 

0-12 

1861 

29,196,000 

478,04036-06 

54,500 

4-18 

77,949,466 

2-67 

35,375,675 

1-21 

3,576,384 

0-12 

1862 

29,400,000 

485,85637-24 

55,840 

4-22 

78,817,060 

2-68 

34,664,155 

1-18 

3,926,500 

0-13 

1863 

29,600,000 

495,050 

37-46 

37,452 

2-83 

85,206,776 

2-88 

32,986,116 

1-11 

4,106,468 

0-14 

1864 

29,820,000 

499,604 

37-53 

25,341 

1-90 

38,637,099 

2-98 

31,591,122 

1-06 

4,171,082 

0-14 

1865 

30,000,000 

515,781 

40-75 

28,692 

2-14 

97,921,944 

3-26 

30,748,349 

1-02 

4,286,635 

0-14 

1866 

30,050,000 

559,166 

41-68 

32,285 

2-41 

102,325,067 

3-41 

30,944,363 

1-03 

4,606,997 

3-16 

1867 

30,200,000 

593,358j44-01 

20,186 

1-50 

111,057,705 

J-68 

31,567,760 

1-05 

4,685,617 

0.15 

1868 

30,450,000 

361,135|41-03 

37,379 

2-75 

106,918,118' 

3-51 

30,608,464 

1-01 

3,730,223 

)-19 

1869 

30,750,000 

583,369'42-17 
1 

37,088 

2-70 

111,889,118 

5-64 

29,109,113 

0-94 

3,564,216( 

)-21 

1870 

31,100,000 

366,368' 

18-00 

35,790 

tod 

117,622,577. 

i-78 

30,629,710 

3-99 

3,943,109( 

)-21 

1871 

31,-500,000 

■02,20n 

19-93 

J4,J81 

2-43 

123,529,544; 

i-92 

il,010,725jO-98j 

r,329,747|( 

)-23j 
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COJIJUOBCI.VL  AXD   OTHEU  STATISTICS  OF  TUB  L'XITED  KlXGBOJt. 


Tear. 

HICE. 

TOBACCO. 

TALLOW. 

WIXE. 

BIIITISII  i  I'OR- 
KIGN  SPIRITS. 

Tou  1. 

1.1)3. 

per 
Heail. 

Lbs. 

Pel- 
Head. 

Tons. 

Lbs. 
per 
Head. 

G.ILLOXS. 

Per 
Head. 

G.\I.LOXS. 

Per 
Head. 

1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
185 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 


13,466 
21,691 
55,166 
19,519 
25,474 
20,051 
19,173 
27,601 
38,917 
41,748 
48,345 


08  26, 


1-  57 

2-  06  27. 


,162,159 
72126,859,788 
4-40  26,638,136 
27,194,368 
553,238 
63  27,584,406 
,915,024 
1,568 

15  29,564,695 
391,841 


56  27,! 
24  28,418,f 
15  29,i 
36  30,1 


3-88  30,332,657 


7!,032|  5-65  32,41 


1 

74,523 


92,802 
103,649 


09  34,: 


6-91 
5-i 
5-1 
6 


88,093 
65,334 
76,778 
79,172 
132,351 
73,225 
80,518 
27,264 
48,726 
78,868 
134,729 

175,038  12-75  41 


6-72 
8-3 


000 

85  32,680,369 
34,110,851 
,791,261 
94135,412,846 
07  34,976,453 
10-08  35,614,986 
54  37,616,246 
,239,521 
,179,801 
,161 
,053,612 
41,280,001, 
,719,500 
41,717,012 
42,656,658 


0-94  59,595 
0-95  59,192 
0-96  53,465 


0-98 


1-00  70,624 


1-01 
1-01 


o-i 

6-05  38,: 

2-  04  39,; 

3-  63  40,995, 
5-85  41,1 
9-91 


1-21 


70,336 


60,231 
54,049 


1-03  58,616 
1-07  66-848 
1-09  38,001 
1-09  39,714 
a-15  50,360 
1-15  53,586 
1-19  61.259 


51,825 


1-22  71,049 
1-20  57,596 
1-21  48,519 
1-27  56,333 
1-28  49,300 
1-36  66,015 
1-36  64,518 
1-36  52,076 
1-36  57,163 
1-36  59,056 
1-34  77,879^ 
1-35  67,630 


4-79 
4-70 

4-  26 

5-  66 
5-72 
4-92 
4-40 

4-  76 

5-  41 
3-06 

3-  19 

4-  07 
4-20 

4-  80 
403 

5-  50 

4-42 10,787 


6,736,131 
6,740,316 
6,053,847 
6,136,547 
6,251,862 
6,437,222 
6,279,759 
6,346,061 
6,813,830 
6,776,086, 
6,296,439 
7,004,953 
6,605,710 
6,697,224 
7,262,965 
7,358,189 
,091 
9,803,046 
2610,478,057 
,456,715 
,386 
13,327,916 
,343 
151,741 
,840,158 
15,168,304 
16,341,446 


0-24  26,665,501 
0-24  28,344,746 
0-22  25,634,820 


0-22  26,822, 
0-23  28 


1-7011 
1-93  12,061 


3-  70 

4 
3 
4 

4-  81 

3-  86  13,754, 

4-  02  15, 
4-30  14, 
6-32 
4-81 


37  25,097,640 


0 
0 
0 
0 

0-38 
0-40 
0-44 
0 


,175 
,216,149 
23  28,653,695 
0  23  28,742,691 
189 

30,151,076 
0-24  30,998,057 
,609 
,284,989 
28,864,186 
27,774,347 
0-25  28,790,364 
26  27,066,125 


0-: 
o: 

0-23  30,051 
0-24 
0-24 

0-23  26,731 
0-25  28 
0-23 
0,23 


33  24,720,614 
36  24,718,991 
26,544,650 
26,990,464 
29,769,868 
45  29,090,697 


0-50  28,610,668 
0-48  29,624,124 
0-50  31,707,609 
0-52  31,895,883 


0-  91 

1-  01 
0-91 

0-  96 

1-  02 
1-04 
1-04 
1-09 
1-09 
1-12 

0-  92 

1-  00 
1-02 

0-  97 

1-  Od 
0-94 
0-86 
0-84 
0-84 
0-89 
0-90 
0-99 
0-96 
0-94 

! 

0-  96 

I 

1-  02 
1-01 
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COMMERCI.VI,  AND  OTHER  STATISTICS  OF  THE  TJxiTED  KlXGDOJI. 


FOnEIGN  TVOOI 

COTTON 

HAW  SILK 

TOTAL  VALUE  OF 
IMPOBTATIONS. 

Lbs 

1  Per 

Lbs. 

Per 
Heaa 

Lbs. 

£ 

Per 
Head 

184c 

74,151,50! 

!2-6e 

679,063,509 

2436 

4,058,737 

O-lo 

1846 

62,243,485 

2-31 

401,925,570 

14-23 

4,190,054 

0-lfi 

o 

1 

1847 

o7,782,87£ 

2-23 

399,753,295 

14-23 

3,697,187 

0-13 

00 

1 

j 

1848 

61,289,263 

2-54 

639,000,369 

22-94 

4,181,027 

0-15 

or  to 

1849 

64,318,150 

2'33 

656,575,476 

23-76 

4,518,1.32 

0-16 

-c 

1850 

59,938,104 

2-19 

561,107,165 

20-46 

4,385,097 

0-10 

CJ 

a 
'« 

1851 

69,581,988 

2-53 

645,399,389 

23-44 

4,059,449 

0-16 

scert 

1852 

32,444,525 

2-99 

817,898,144 

29-67 

5,129,231 

0-19 

CCS 

o 

1853 

107,671,080 

3-89 

746,709,069 

27-00 

6,046,852 

0-22 

o 

1854 

81,612,732 

2-94 

764,007,037 

27-49 

6,439,104 

0-23 

1 

1855 

69,846,980 

2-50 

767,383,792 

27-51 

4,433,307 

0-16 

1856 

89,531,599 

3-18 

877,225,440 

31-10 

5,945,074 

0-21 

172,544,154 

123/2 

1857 

93,262,679 

3-29 

837,391,296 

29-53 

10,371,306 

0-37 

187,844,441 

133/5 

1858 

100,037,181 

3-50 

884,732,576 

30-97 

3,963,057 

0-14 

164,583,832 

116/0 

1859 

104,267,884 

3-62 

1,050,845,836 

36-52 

7,768,564 

0-27 

I70  IQO 

125/5 

1860 

117,633,210 

4-06 

1,140,510,112 

39-40 

6,024,654 

0-21 

210,530,873 

147/0 

1861 

92,795,737 

3-18 

958,696,816 

32-84 

4,613,689 

0-16 

217,485,024 

150/2 

1862 

123,840,673 

4-21 

309,258,656 

10-52 

5,089,407 

0-17 

225,716,976 

154/7 

1863 

113,449,703 

3-83 

428,230,768 

14-47 

5,368,226 

0-18 

248,919,020 

169/5 

1864 

150,539,306 

5-05 

648,602,416 

21-75 

1,733,271 

0-06 

274,952,172 

186/0 

1865 

129,761,317 

4-33 

675,069,360 

22-75 

4,586,260 

0-15 

271,072,285 

182/2 

1866 

179,785,201 

5-75 

988,177,568 

32-88 

3,488,711 

0-12 

295,290,274 

197/2 

1867 

142,951,240 

4-73 

911,910,496 

30-17 

3,947,634 

0-13 

275,183,137 

182/6 

1868 

147,D73,844j 

4-85 

Art^    4/*^  Ct\/* 

l,00o,46o,536 

33-02 

4,105,882 

0-13 

294,460,214 

194/0 

1869 

141,853,383! 

4-61 

948,298,512 

30-81 

2,524,215 

3-08 

295,460,214 

192/1 

1870 

166,819,579 

5-36 

1,099,751,092 

35-36 

3,638,782j 

)-17 

503,296,082 

196/9 

1871 

184,421,542 

5-73 

1,406,281,520 

14-64 

4,961,500 

)-16 

S26,834,647 

207/6 
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Commercial  ant  oihee  Statistics  of  the  Uxiteb  Kingdom. 


Total  Value  op 

3BIPSI.V  Foreign 

British  asd  Irish 
produce  e.xported 

Tr.\de  Entered 
Inwards 

Railways  in 
United  Kingdom 

Tear. 

.«  ! 

Per 
Head 

Tonnage 

Per 
Head 

Capital 
Expended 

Per 
Head 

Nett 
Proat 
?er  cent. 

1845 

60,111,082 

41/8 

6,045,718 

0-22 

75,646,100 

54/3 

5-48 

1846 

57,786,876 

41/ 

6,101,015 

0'22 

87,765,100 

62/3 

5-25 

1847 

58,842,377 

41/11 

7,196,033 

0-26 

114,728,000 

81/ 

4-09 

1848 

52,849,445 

37/11 

6.125,945 

0-23 

154,200,000 

110/9 

4-06 

1849 

63,596,025 

46/4 

/ 

6,919,900 

0-25 

197,000,000 

142/7 

3-44 

1850 

71,367,885 

52/1 

7,100,476 

0-26 

230,522,730 

168/3 

3-31 

1851 

74,448,722 

54/1 

7,872,094 

0-28 

236,841,420 

172/1 

3-67 

1852 

78,076,854 

56/8 

7,887,447 

0-29 

248,083,520 

179/11 

3-44 

1853 

98,933,781 

71/6 

8,943,107 

0-32 

263,636,320 

190/7 

3-80 

1854 

97,184,726 

69/11 

9,160,366 

0-33 

273,860,090 

197/1 

3-93 

1855 

95,688,086 

68/7 

8,951,239 

0-32 

293,903,000 

210/8 

3-9C 

1856 

115,826,948 

82/3 

10,553,134 

0-38 

302,946,260 

215/3 

4-00 

1857 

122,155,237 

86/2 

11,475,199 

0-40 

311,153,670 

219/5 

4-19 

1858 

116,608,756 

81/8 

10,961,700 

0-38 

319,930,000 

224/ 

3-91 

1859 

130,411,529 

90/4 

11,221,922 

0-39 

328,219,100 

228/2 

4-13 

1860 

135,891,227 

93/11 

12,172,785 

0-42 

337,827,200 

233/6 

4-39 

1861 

125,102,814 

85/8 

13,179,589 

0-45 

352,386,100 

241/4 

4-30 

1862 

124,137,812 

84/5 

13,091,000 

0-44 

370,107,280 

251/9 

4-23 

1863 

146,602,342 

99/1 

13,256,063 

0-45 

387,246,200 

270/8 

4-25 

1864 

160,434,302 

107/7 

13,515,011 

0-45 

408,396,680 

273/11 

4-49 

1865 

165,862,402 

115/1 

14,317,886 

0-48 

433,558,100 

289/0 

4-46 

1866 

188,827,785 

125/8 

15,612,170 

0-52 

463,746,800 

318/8 

4'29 

1867 

181,183,971 

120/0 

14,827,617 

0-49 

479,167,300 

317/4 

4'18 

1868 

179,463,644 

118/0 

13,851,317 

0-46 

486,893,400 

319/10 

4-13 

J1869 

190,045.230 

123/7 

14,485,945 

0-47 

490,950,770 

319/4 

4-45 

1870 

199,640,783 

128/5 

14,911,675 

0-48 

504,381,000 

324/4 

4-49 

1871 

219,319,071 

139/3 

16,413,102 

0-52 

529,908,673 

336/6 

4-52 
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COSIMEECIAL  Ayr  OTHER  STATISTICS  OF  THE  TInITED  KjNGBOM. 


Declared  Value  op  Gold,  silveb, 
AND  Specie. 

Bank 
Inter- 
est 

Income  Tax 

Year 

Per 
■Head 

Nett  Amount 
Assessed  for 
Property  and 
Profits 

Per 
Head 

ImporteU 

Per  ScEid 

Exported 

< 

1845 

£ 

4,066,886 

2/11 

2-68 

1846 

2,937,266 

2/1 

3-33 

1847 

8,602,597 

6/1 

5-15 

1848 

CO 

8,596,990 

6/2 

3-69 

1849 

la 

00 

8,912,467 

6/5 

2-95 

1850 

o 

+-» 

u 
.2 

6,940,346 

5/1 

2-51 

1851 

'u 

Pi 

9,059,551 

6/7 

2-99 

1852 

o 

M 

03 

10,295,464 

7/6 

2-24 

1853 

■a 

18,906,755 

13/8 

3-43 

1854 

o 

22,586,568 

16/3 

5-11 

1855 

18,828,178 

13/6 

4-78 

1856 

24,851,797 

17/8 

5-83 

268,338,109 

190/7 

1867 

33,566,968 

23/8 

6-66 

274,114,003 

193/4 

1858 

29,493,190 

20/8 

19,628,876 

13/9 

303 

292,694,508 

204/11 

1859 

37,070,156 

25/9 

35,688,803 

24/10 

2-74 

293,666,988 

204/1 

1860 

22,978,196 

15/11 

25,534,768 

17/8 

4-18 

299,232,878 

206/9 

1861 

18,747,045 

12/10 

20,811,648 

14/3 

5-21 

301,346,865 

206/5 

1862 

31,656,476 

21/6 

29,326,191 

19/11 

5-53 

317,070,986 

215/8 

1863 

30,030,794 

'20/3 

26,644,040 

17/11 

4-40 

323,949,129 

218/11 

1864 

27,728,276 

18/7 

23,157,515 

15/6 

7-35 

326,696,050 

219/1 

1865 

21,462,211 

14/4 

16,210,994 

10/2 

4-76 

349,301,654 

232/10 

1866 

34,287,139 

22/9 

21,970,687 

14/5 

6-90 

364  430  553 

248/6 

1867 

2o,821,04j 

15/9 

14,327,289 

9/6 

2-54 

374,342,902 

247/11 

1868 

24,852,596 

16/4 

20,220,014 

13/3 

2-10 

386,542,366 

253/11 

1869 

20,500,991 

13/4 

16,391,999 

10/8 

389,421,002 

253/3 

1870 

29,455,668 

18/11 

18,334,450 

12/2 

3-04 

398,222,811 

256/1 

1871 

38,140,327 

24/3 

33,760,671 

21/5 

2-88 

Jfot  yet 
Published. 
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To  THE  Editok  op  "  The  Stc.*.e  Caue." 

SlE, 

As  many  of  your  readers  would  probably  like  to  learn  the  results 
of  an  experiment  tried  on  a  tolerably  largo  scale  to  determine  the 
relative  advantages  of  concrete  and  sugar,  I  will  make  no  apology 
for  sending  you  the  following  statement,  together  with  a  few 
remarks  which  are  necessaiy.  The  estate  on  which  the  experiment 
was  made  is  on  the  south  side  of  Jamaica,  and  owing  to  the 
autumn  rains  being  unusually  heavy  and  protracted,  the  juices 
both  on  that  and  the  neighbouring  estates  were  less  rich  than  they 
usually  are.  The  sugar  made  on  this  estate  was  boiled  into 
syrup  in  an  ordinary  battery,  concentrated  in  "Wetzel  pans  and 
cured  in  centrifugal"  machines  which  were  used  for  the  first  time. 
The  average  of  a  good  many  experiments  gave  the  return  in  dry 
sugar  from  the  machines  as  being  64  per  cent,  of  the  "masse  cmte." 
I  have,  however,  added  the  analyses  of  sugar  made  by  the  common 
process  on  two  other  estates,  B  &  C,  the  produce  of  which  has  hitherto 
been  much  on  a  par  with  that  of  the  estate  on  which  the  concrete 
was  made,  being  in  one  case  a  little  better,  in  the  other  a  little  worse. 
The  analyses  of  concrete  given  arc  those  of  the  two  best  and  two 
worst  shipments ;  the  sugar  is  in  each  case  that  which  arrived  by 
the  same  ship.  As  the  skimmings  were  not  filtered,  as  I  believe  is 
usual  where  concrete  is  made,  but  sent  at  once  to  the  distillery,  an 
aUowance  or  rather  addition  must  be  made  to  the  return  of  concrete 
on  that  account.  From  the  experience  of  last  year  I  am  induced 
to  assign  12  gallons  of  rum  35°  over  proof  to  the  hogshead  (weighing 
a  little  over  a  ton)  of  concrete  ;  this  I  believe  to  be  very  near  the 
truth.  The  e3tperiments  made  by  the  Board  of  Trade  to  detei-mine 
the  value  of  sugar  for  distilling  gave,  I  believe,  7^  gallons  of  proof 
spirit,  as  the  equivalent  of  112  lbs.  of  sugar.  Allowing  for  the 
difference  between  experiments  conducted  with  great  care  on  a 
small  scale,  and  the  results  of  working  on  a  large  scale,  we  may 
fairly,  I  think,  take  5  gallons  of  spirit,  35°  over  proof,  as  the 
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equivalent  of  112  lbs.  of  concrete.  I  should  add,  also,  that  the 
manager  of  the  estate  informs  me  that  whenever  any  concrete  came 
from  the  cylinder  a  little  underboiled  it  was  sent  at  once  to  the 
Wetzel  pans,  and  not  returned  into  the  tank ;  this  is  an  error 
(probably  not  a  large  one)  -which  I  cannot  eliminate,  but  which  is, 
as  far  as  it  goes,  unfair  to  the  concrete. 

The  coloui-  of  the  concrete  was  on  the  whole  decidedly  better 
than  that  of  the  common  process  sugar,  but  slightly  inferior  to 
that  cured  in  the  centrifugals.  It  is  perhaps  scarcely  necessary  to 
point  out  what  most  people  who  take  an  interest  in  the  subject 
know  by  this  time,  that  very  great  care  and  attention  are  requisite 
to  prevent  the  concrete  from  being  scorched  by  the  air  passing 
from  the  heater  into  the  cylinder  at  too  high  a  temperature  ;  it  is 
possible  also  to  err  in  defect  as  well  as  in  excess.  I  may  add  that 
while  the  sales  of  the  concrete  have  ranged  from  25s.  to  23s.  6d. 
per  cwt.  in  bond,  those  of  the  sugar  cured  in  the  centrifugals  have 
ranged  from  27s.  6d.  to  26s.— a  little  is  still  unsold.  The  weights 
given  are  those  upon  which  duty  has  been  paid,  and  those  of  the 
hogsheads  and  barrels  used  in  Jamaica  have  been  calculated  from 
them. 

905,700  gallons  of  cane  juice  came  from  the  mill,  of  which 
540,600  gallons  gave  495,328  lbs.  of  sugar  landed  in  England,  and 
3,486  lbs.  used  in  Jamaica, 

making  a  total  of  498,814  lbs., 
being  0-92  lbs.  or  14Joz.  of  sugar  per  gallon  of  juice. 

365,100  gallons  gave  595,440  lbs.  of  concrete  landed  in  England, 
and    2,300  lbs.  used  in  Jamaica, 

making  a  total  of  597,740  lbs., 
being  1-66  lbs.  or  26*  oz.  of  concrete  per  gallon  of  juice. 

In  addition  to  this,  198  puncheons  of  rum  were  made,  of  which 
32  are  due  to  the  concrete  and  the  rest  to  the  sugar,  the  puncheons 
containing  on  an  average  from  95  to  96  gallons.  There  is  a  great 
advantage  in  combining  the  manufacture  of  concrete  with  that  of 
centrifugal  cured  sugar,  since  it  is  not  necessary  to  reboU  the 
molasses,  the  quantity  not  being  too  great  to  be  used  up  profitably 
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in  the  distillery,  as  it  undoubtedly  would  be  if  no  concrete  were 
made. 

AlfAITSES  OF  CONCBETE  AST)  SuOAH. 

%  '•  Floral  star." 


A. 

B. 

C. 

Sugar  cured  in 

Common 

Common 

Concrete. 

Centrifugals. 

Process. 

Process. 

Crystallizable  

..  89-207  .. 

89-392  . 

.  89-750 

Fruit  sugar  

..    3-787  .. 

5-102  . 

.  3-521 

"Water  (212°  F.)    . . 

3-900 

..    2-800  .. 

4-150  . 

.  3-525 

Ash  

..    1-016  .. 

0-742  . 

.  0-893 

..    3-190  .. 

0-614  . 

.  2-311 

100-000 

..100-000  '.. 

100-000  . 

.100-000 

By  "mreford." 


A. 

B. 

C. 

Concrete. 

Centrifugaled 

Common 

Common 

Sugar. 

Process. 

Process. 

90-016 

..  90-315  . 

.  87-682  . 

.  89-754 

3-246 

..    2-631  . 

5-102  . 

.  3-521 

Water  (212°  F.)  .. 

3-450 

..    2-220  . 

4-125  . 

.  3-350 

Ash  

..    0-864  . 

0-920  . 

.  0-890 

2-198 

..    3-990  . 

2-171  . 

.  2-485 

100-000 

..100-000  . 

100-000  . 

.100-000 

By  "Loch  Awe." 


A. 

B. 

e. 

Centrifugaled 

Common 

Common 

Concrete. 

Sugar. 

Process. 

Process. 

83-305 

..  89-703  .. 

85-696  . 

.  85-407 

4-902 

..     4-000  .. 

5-952  . 

.  6-250 

"Water  (212°  F.)    . . 

3-636 

. .     3-494  .  . 

4-333  . 

.  5-400 

Ash....:  

1-200 

. .    0-529  .. 

0-600  . 

1-173 

6-957 

. .    2-274  .. 

3-419  . 

.  1-170 

100-000  ..100-000 
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By  "Glenbrook." 

Concrete.  Sugar. 

Cxystallizable                      85-20    92-20 

Emit  sugar  -. .      5-00    3-76 

Water  (212°  r.)                     C-10    2-82 

Ash                                    1-20    0-79 

Unsought  '  ...      2-50    0-43 


100-00  100-00 


I  am,  Sir,  yours,  &c., 

J.  W.  MITCHELL. 


To  THE  Editoe  of  "  The  Sugar  Cane." 

Sni, 

The  following  letter  which  I  have  received  from  Messrs. 
Young,  Harrison  &  Bevan  is  of  especial  interest  to  myself,  but  it 
may  possibly  not  be  uninteresting  to  some  of  the  readers  of  "  Tfie 
Sugar  Cane."  If  such  is  your  opinion,  perhaps  you  will  give  it 
place. 

Yours  truly, 

AiFEED  Peyer. 

London,  Oth  Janttaey,  1872. 

Dear  Sie, 

In  answer  to  your  letter  of  the  6th  inst.,  we  have 
much  pleasure  in  giving  you  some  results  of  our  experience  during 
the  year  that  is  just  past  of  the  Concrotor  and  concrete.  You  are 
quite  at  liberty  to  make  what  use  you  please  of  this  letter. 

Our  estates  are  in  the  British  colony  of  Honduras,  and  of 
concrete  we  produced  last  year  1000  tons  within  a  ton  or  two. 
With  the  exception  of  a  few  tons  sold  early  in  the  year  at  an  indif- 
ferent price,  the  prices  we  obtained  for  this  quantity  ranged  from 
26s.  to  31s.  6d.  duty  paid,  according  to  the  state  of  the  market  and 
the  quality  of  the  several  lots,  though  in  our  opinion  the  quality  was 
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really  very  uniform.  Care  and  attention  with  some  previous  expe- 
rience are  required,  as  in  all  other  things,  to  produce  a  good 
sample  of  concrete,  but  wo  arc  satisfied  with  the  quality  of  our 
concrete  last  season.  ^Yo  believe  it  to  be,  as  indeed  is  shown  by 
the  analysis,  good  strong  sugar,  of  a  nice  colour,  and  free  from  any 
property  either  as  respects  its  form  or  composition  objectionable  to 
the  refiner.  The  prices  realized  we  consider  hardly  up  to  the 
value  of  the  article.  "We  subjoin  a  table  of  analyses  of  sundry  lots 
of  this  concrete.  These  analyses  are  by  Mr.  Halse,  of  Mincing 
Lane,  an  experienced  analyst,  and  have  been  verified  in  two  or 
three  instances  by  others : — 


Crystallizable. 

UncrystallizaWe. 

Water. 

Ash. 

Unknown. 

(1)    87-20  . 

. .  .    4-00    .  . . . 

4-50  .. 

.  1-38 

  2-92 

(2)    89-60  . 

.  ..  1-90   

5-50     .  . 

-85 

  2-15 

(3)    90-20  . 

.  ..  1-95   

4-03    .  . 

•99 

  2-83 

(4)    91-70  . 

. ..  3-30   

2-15  .. 

•88 

. ...  1-97 

(5)    87-00  . 

. .  .  5-00   

4-72    . . 

.  1-24 

. . . .  2-04 

(6)    95-10  . 

.  ..  1-40   

1-56  .. 

•86 

  1-08 

(7)    94-30  . 

.  ..  1-70   

2-21  .. 

.  M6 

  ^63 

(8)    92-50  . 

.  ..  1-92   

2-70    . . 

.  M8 

. ...  1-70 

The  drainage  has  been  more  than  we  anticipated,  being  consider- 
ably in  excess  of  the  loss  shown  on  certain  parcels  in  this  month's 
Sugar  Cane.  But  we  are  not  fully  satisfied  with  the  con-cet- 
ness  of  our  returns  of  weight,  and  prefer  not  to  give  details. 

The  concrete  that  has  given  the  above  analyses  was  made  from 
excellent  juice,  gauging  from  10  to  12  of  Beaume's  scale.  The 
soil  is  very  productive,  from  many  of  the  fields  we  think  4  tons 
of  concrete  will  be  made  per  acre,  after  allowing  for  the  space 
occupied  by  tree  stumps  not  yet  rotted  off.  "We  have  made  3J  tons 
without  making  any  such  deductions. 

"We  are,  dear  Sir,  sincerely  yours, 

YOTJNG,  HARRISON  &  BEYAN. 
AiPRET)  FnTER,  Esq.,  Manchester. 
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BEET  BOOTS  IN  CANADA. 

To  THE  Editoe  of  "  The  Sugak  Cane." 

ToEONio,  Canada,  18th  Dec,  1871. 

Dear  Sie, 

The  beet  root  sugar  question  is  progressing  finely  in  Canada, 
and  I  have  every  hope  and  belief  that  we  shall  see  a  number  of 
small  factories  established  next  season.  I  have  succeeded  in 
sweeping  away  all  the  complications  and  difficulties  of  the  process, 
and  we  can  now  make  a  "  pure  synip"  that  crystallizes  well, 
using  only  in  the  process  ordinary  domestic  utensils. 

After  blundering  through  all  the  works  published  on  the  subject, 
that  I  could  procure,  and  going  to  a  great  expense,  I  have  dis- 
covered, "  first,"  that  I  was  very  little  wiser  than  before,  and, 
secondly,  that  none  of  the  authors  knew  much  more  than  I  did, — 
the  knowledge  of  our  own  ignorance  is  perhaps  the  most  important 
point  that  can  be  gained, — and  having  fully  satisfied  myself  on  that 
head,  I  started  afresh.  I  had  become  satisfied  that  "Rosseau" 
was  right,  that  the  juice,  when  exposed  for  any  length  of  time  to 
heat,  "  with  lime  "  in  it,  made  slime  sugar;  and  also  that  the  same 
was  produced  by  the  action  of  carbonic  acid  on  the  hot  juice, — ^the 
consequence  is,  that  we  allow  the  lime  used  in  defecation  to  remain 
only  a  few  minutes  in  the  hot  juice,  and  we  carbonate  cold.  The 
results  are  perfectly  satisfactory. 

The  following  is  an  account  of  the  specific  gravity  of  several 
samples  of  beet  juice: — 

Specific  Gravity 
of  Juice. 


22nd  Sept.,  1871. — Large  grown  beet,  grown  almost 

out  of  the  ground,  and  never  earthed  up  (8lbs. 

each  root)    1  -055 

4th  Nov.,  1871. — Large  white  Silesian  roots,  grown 

in  the  same  way   1*065 

17th  Nov.,  1871. — Small  roots,  grown  under  the 

ground   ,   1-061 

16th  Dec,  1871.— Very  small  roots    1-070 

Do.      do.        Small  and  large  roots  mixed  . .  1  060 

H 
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So  you  see  there  is  no  doubt  that  our  soil  and  climate  will  produce 
beets  that  will  yield  weU. 

Our  last  summer  was  so  dry  that  nine-tenths  of  the  beet  seed 
sown  never  came  up ;  but  that  which  did  come  produced  well. 

Being  determined  to  get  to  the  root  of  the  matter,  I  got  a  friend 
who  was  travelling  through  Germany  to  visit  the  factories.  He 
was  a  popular  man,  and  knew  where  to  look  for  the  truth ;  and  he 
ascertained  from  the  workmen  "that  the  great  enemy  of  the 
business  is  'Schleim  Zucker,' — that  they  never  know  when  the 
juice  is  going  to  yield  weU,  or  going  into  '  Schleim,'  it  is  all  guess, 
work, — the  same  men,  and  the  same  process,  will  make  one  batch 
good  and  the  next  bad, — nothing  is  certain."  This  was  most 
valuable  evidence,  and  showed  that,  whoever  is  right,  many  of  the 
great  manufacturers  are  wrong,  and  that,  as  at  present  worked, 
they  have  no  safe  rules. 

Acting  on  this,  we  proceeded  on  the  information  furnished  by 
Rosseau,  and  the  result  is  most  gratifying. 

We  shall  not  attempt  to  interfere  with  the  refiners,  but  shall 
manufacture  a  "pure,  rich,  unburned  syrup,"  without  chemicals, 
and  just  fit  for  the  refiners  to  operate  on.  This  will  crystallize  in 
the  barrels,  and  go  to  the  refinery — molasses,  salts,  and  all;  but 
our  process  leaves  but  very  little  salts  in  it, — it  is  quite  con- 
iSumable  as  it  is,  although  I  allow  that  the  taste  is  peculiar,  but 
not  more  so  than  many  other  things  in  daUy  use. 

Veciis. 


To  THE  Editob  of  "  The  Stjgae  Cane." 

Snt, 

On  re-perusing  The  Sugar  Cane  for  December,  I  find  cause  for 
congratulating  your  correspondent  "  S."  on  the  success  of  his 
efforts  to  reduce  his  loss  by  drainage,  supposing  that  he  does  not 
"  rob  Peter  to  pay  Paul."  At  p.  655  we  have  a  statement  of  the 
production  of  the  island  of  Demerara  in  1867.  I  will  assume  that 
it  is  a  correct  transcript  of  Custom-house  returns  of  imports  here. 
We  therein  see  that  Demerara  shipped  83,097  hhds.  of  sugar. 
When  filled,  these  hogsheads  weigh  20  cwt.  each,  on  the  average; 
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but  the  total,  with  which  this  island  is  credited,  is  the  weight 
received  here,  which  is  only  62,323  tons  of  sugar,  and  not  the 
83,097  tons  sent  from  that  island.  This  difference  of  20,774  tons 
is  the  quantity  lost,  the  greater  part  of  which  drained  into  the  ships 
which  conveyed  the  sugar,  and  was  thence  pumped  overboard  into 
the  sea.  It  may  have  been  only  a  questio^iable  gain  to  the  dolphins, 
but  it  was  a  positive  loss  to  the  Demerara  planters,  of  about 
£415,480.  If,  instead  of  throwing  away  so  much  money's  value, 
Demerara  had  made  it  an  annual  contribution  to  the  Imperial 
treasury,  what  a  delightful  country  this  England  of  ours  would  be. 
Or,  if  it  flowed  through  the  pockets  of  the  planters,  what  an 
immense  amount  of  good  they  could  have  distributed  broadcast 
among  their  families,  their  friends,  and — the  friendless. 

Does  Demerara  stand  out  conspicuous  in  extravagance?  By  no 
means.  If  we  take  any  other  locality,  we  fare  no  better.  Barbadoes, 
for  example,  does  not  equal  Demerara  in  sugar  production,  and  there- 
fore the  amount  of  her  loss  is  less.  She  sent  us  only  .53,749  hhds., 
weighing  40,312  tons  of  sugar.  Therefore  her  loss  was  only 
13,437  tons,  or  £268,740.  Now,  as  the  distance  of  these  islands 
from  England  is  nearly  the  same,  and  the  same  style  of  making 
sugar  obtains  in  both  islands,  the  average  loss  per  hhd.  is  about  the 
same ;  we  may  take  it  at  5  cwt.  of  sugar,  say  £5  in  money.  Having 
traced  so  much  similarity  between  them,  suppose  we  take  the  sum 
of  the  annual  loss  of  these  two  islands  only,  caused  by  the  drainage 
or  direct  waste  of  their  sugar  product: — 

I Demerara  loses  annually  about   £415,480 
k  Barbadoes  „  „    268,740 
annual  loss  of  these  two  islands,  after  cultivating  the  \ 
I 
IFth 
rit: 
and  f( 
sidera 


paying  and  feeding  the  laborers,  and  making  the  >  £684,220 

to  be  wasted,  without  the  semblance  of  advantage,  j  

,t  if  Mr.  Lowe  should  happen  to  get  hold  of  this  interesting 
ference  about  money!  he  might  turn  it  to  some  good  account 
the  Imperial  treasury. 

It  is  but  a  few  days  since  I  strayed  into  one  of  our  law  courts, 
and  found  learned  Q.C.'s  in  the  centre  of  such  a  puzzle  as  con- 


siderably amused  me,    As  near  as  I  could  eliminate  the  facts — for 
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the  case  was  then  staggering  to  conclusion,  and  counsel  were 
hadgering  the  poor  ship's  carpenter  ahout  limber-boards,  and 
limber-strakes;  nor  could  he  make  them  understand  why  he  had 
not  bolted  and  caulked  the  former,  which  are  short,  and  stand 
athwartships,  whilst  the  latter  lay  fore  and  aft,  securely  bolted  to 
the  ship's  timbers — the  hold  of  the  ship  in  question  had  been  filled 
with  sugar  at  Ilo  lie,  and  she  proceeded  thence  to  Manilla,  to  fill 
"  'tween  decks"  with  hemp,  a  usual  cargo.  Possibly  the  hemp 
was  not  then  ready  for  the  ship,  and  whilst  waiting,  the  sugar  on 
board  was  of  course  draining.  Being  in  bags,  the  sugar  became 
pressed  by  the  superincumbent  mass  of  "  tier  upon  tier."  This 
drainage  was  daily  pumped  overboard  into  ManUa  Bay,  or  into  a 
Casco  (barge)  alongside,  in  the  interest  of  some  distiller  ashore. 
Be  that  as  it  may,  time  passed,  and  the  hemp  came  alongside. 
The  hatches  were  lifted  for  the  first  time  since  leaving  Ilo  Ilo. 
Now  the  discovery  was  made,  that  the  hold  was  not  so  full  as  at 
Ilo  Ilo.  The  "top  tier"  of  bags  of  sugar  had  "gone  down" 
considerably,  leaving  room  for,  I  think  it  was,  three  tier  more. 
The  sugar  had  leaked  away.  Some  wiseacre  jumped  to  the  con- 
clusion that,  of  course,  the  ship  must  have  leaked,  and  had  so  washed 
away  the  sugar  to  be  pumped  overboard.  Acting  on  this  profound 
notion,  the  cargo  was  immediately  ordered  to  be  ti-anshipped,  and 
was  actually  brought  home  in  another  ship.  The  owners  of  the 
first  ship  now  sought  to  recover  damages,  &c. 

Never  did  I  see  such  hesitation  among  the  Buzfuz's.    They  had 
lost  their  flippant  fluency;  "  chopfallen  Horatio!"    The  judge 
his  best  to  glide  through  the  technical  confusion;  but  the  poor  ji 
when  left  to  themselves,  were  soon  at  a  dead  lock.  They 
unable  to  gi-ope  their  way  to  a  verdict,  and  were  ultimately  ex(, 
their  task,  and  dismissed  without  arriving  at  a  decision. 

May  I  not  repeat  myself?—"  Thus  we  see  how  the  hesitati^ 
improvement  of  cane  sugar  sun-ounds  its  victims  with  emba 
ment." 

Your  obedient  servant, 

W.  Eathokne  GiLt, 

.  16  Mortimer  Road,  So  Beaiwoir  Square, 
London,  N. 
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MATIEITIUS. 

( From  Zicht's  Monthly  Circular.) 
EXPOETS  FEOM  IsT  AuGUST  TO  14tH  NoVEMBEE, 


1871. 

1870. 

1869. 

Tons. 

Tons. 

Tons. 

To 

12,898 

..    5,591  .. 

12,781 

)» 

9,9.50 

. .    2,337    . . 

3,929 

1} 

7,547 

. .  11,127    .  . 

14,758 

>> 

1,056 

..    1,355  .. 

2,654 

>) 

14,653 

. .    8,663    . . 

13,472 

11 

Cape  of  Good  Hope. . 

397 

..    1,037  .. 

525 

jj 

Other  Countries    . . 

1,221 

156  .. 

322 

47,722 

. .    30,266    . . 

46,641 

HAVANNA 

AND 

MATANZAS. 

EXPOETS  FEOH  THE  ISI  OF  JaNUAEY  TO  THE  2ND  OF  DeCEMBEE. 


1871. 
Tons. 

United  States  of  America   . . , .  183,984 

^rcat  Britain    66,082 

Lin   45,636 

Ince   11,339 

them  Europe   8,979 

Ihem  Europe   547 

br  Countries   3,382 


1870. 
Tons. 
.185,990 
.175,938 
, .  59,395 
. .  44,454 
, .  11,229 
, .  3,405 
. .  8,176 


1869. 
Tons. 
194,489 
159,676 
46,862 
47,404 
10,226 
3,208 
6,309 


Total   319,697     488,587  468,214 


locks  in  Havanna  and  Matanzas  . .   19,624  ..  13,040..  19,791-. 
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Estimated  Pkoduction  of  Beet-eooi  Sxtgae  on  the  Continent 


EtJEOPE  COMPABED  IVIIH  that  of  two  PEETTOTrS  SEASONS. 

(From  LicMs  Monthly  Circular.) 

1871-72.  1870-71. 
Tons.  Tons. 

France   300,000  . .  289,093 

Germany  (Zollverein)   195,000  ..  262,986 

Austro-Hungary   160,000  . .  182,280 

Russia  and  Poland   110,000  ..  135,000 

Belgium    50,000  . .  55,739 

HoUand  and  other  countries   25,000  . .  17,500 


1869-70. 
Tons. 
289,324 
217,192 
151,353 
132,500 
43,552 
12,500 


Total   840,000      942,588  846,421 


Stocks  of  Sugak  in  the  Chief  Maekets  of  the  "Woeld  on  the 
1st  Decembee,  in  thousands  of  tons,  to  the  neakest  ihottsand. 


1871. 

United  Kingdom    104 

France    89 

HoUand   26 

Germany  (ZoUverein)    25 

Six  other  depots   5 

250 

United  States   78 

Havanna  &  Matanzas    20 

ToTAi   348 


1870. 
165 
67 
24 
20 
4 


280 
65 
13 

358 


1869. 
125 
103 
18 
37 
3 

287 
88 
20 

395 


Consumption  of  Sugae  in  Eueope  and  the  United  States, 
THE  Yeaes  ending  SOth  Notembee,  in  thousands  of 


1871. 

United  Kingdom    684 

France   309 

Germany  (Zollverein)   269 

HoUand   18 

Six  other  Countries    118 


1,349 

United  States   522 


Total   1,871 


1870. 
,  693 
.  328 
.  228 
.  24 
.  112 

1,385 
.  468 


1,853  1,708 


SUGAE  STATISTICS— GEEAT  BRITAIN. 
To  20Tn  Janttaey,  1872  and  1871.    In  Thousands  of  Tons,  to  the  Neasest  Thotoand. 


hi 


STOCKS. 

IMPORTS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871.  i 

London. 

O 
O 

& 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

British  West  India 

9 

2 

6 

17 

23 

2 

1 

2 

5 

6 

5 

4 

9 

8 

Dritisu  xjast  mciia 

4 

3 

6 

16 

1 

2 

1 

1 

1 

2 

1 

4 

1 

3 

7 

2 

1 

1 

1 

3 

1 

1 

2 

1 

3 

1 

1 

5 

9 

8 

1 

1 

1 

2 

1 

1 

2 

6 

Porto  Rico,  &c.  . . 

1 
1 

O 

1 

Q 
O 

C 

0 

1 

z 

Manilla  &  Java  . . 

12 

9 

2 

23 

39 

2 

1 

1 

4 

2 

2 

1 

4 

3 

8 

1 

5 

13 

14 

2 

3 

2 

2 

3 

4 

7 

1 

1 

9 

19 

16 

3 

1 

1 

8 

12 

12 

1 

0 

1 

7 

11 

11 

Total,  1872  , . 

40 

23 

5 

29 

97 

124 

10 

5 

3 

12 

30 

25 

11 

8 

3 

12 

33 

37 

Total,  1871  . . 

64 

28 

5 

27 

27dec 

rease 

7 

3 

4 

11 

5  inc 

rease 

12 

9 

4 

12 

4  dc( 

/rease 
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STATE  AND  PEOSPECTS  OF  THE  SUGAR  MARKET. 

During  the  whole  of  January  the  sugar  market  has  been  dull, 
especially  for  refined  goods  of  all  descriptions.  For  the  first 
week  or  two,  although  there  was  little  demand  for  raw  sugars,  the 
stocks  and  arrivals  were  so  small  that,  there  was  scarcely  any 
variation  in  price;  but  as  the  month  advanced,  arrivals  increased 
and  the  demand  from  refiners  being  exceedingly  limited,  a  slight 
decline  took  place  although  transactions  were  exceedingly  limited. 
No.  12  Havanna  afloat  is  quoted  at  29s.  6d.  to  30s.  about  Is.  6d. 
lower  than  at  the  close  of  the  last  year,  and  Is.  below  the 
quotations  of  the  present  date  in  1871.  Cuba  Muscavadoes,  and 
No.  12  Mauritius  exhibit  nearly  the  same  decline,  low  descriptions 
are  also  somewhat  cheaper.  The  decline  in  refined  especially  in 
pieces  has  been  proportionately  greater.  Common  lump  is  quoted 
at  40s.  6d.  in  London. 

The  imports  to  the  20th  January  show  an  increase  of  5,000  tons 
as  compared  with  the  corresponding  period  of  last  year,  whilst 
deliveries  show  considerable  falling  ofi'.  Stocks  are  now  27,000 
tons  below  those  of  last  year  at  this  date,  whereas  a  month  ago 
the  comparative  deficiency  was  39,000  tons. 

As  the  season  approaches  when  imports  may  be  expected  from 
our  "West  Indian  colonies  and  from  Cuba,  it  is  scarcely  likely  that 
a  revival  of  the  late  high  prices  can  be  looked  for,  at  the  same 
time  in  the  absence  of  any  expectation  of  largely  increased  supplies 
and  having  regard  to  the  confirmed  deficiency  of  the  continental 
beet  root  sugar  crop  of  at  least  100,000  tons,  there  appears  no 
reason  why  there  should  be  much  further  depreciation  in  value  of 
either  raw  or  refined  sugar. 
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ON  THE  MANUFACTURE  AND  EEFINING  OF  SUGAR. 
[The  Cantor  Lectures,  delivered  before  the  Society  of  Arts. 
liY  C.  Haughton  Gill. 

Lectvee  I. — Continued. 
From  this  point  I  ■will  pass  on  to  a  few  reactions  and  decomposi- 
tions of  sugar  itself,  which  I  must  mention,  although  they  are 
somewhat  tedious,  and  admit  of  very  few  experimental  illustrations 
which  are  visible  at  any  distance.  The  precautions  which  are,  or 
rather  ought  to  he,  observed  in  sugar-making  depend  on  a  knowledge 
of  these  decompositions,  to  which  sugar  is  subjected  when  these 
precautions  are  not  attended  to.  Sugar  itself,  in  the  purest  form  in 
which  we  have  it,  is  a  white  crystalline  body,  sometimes  occurring 
in  very  large  crystals  composed  of  three  elements  only — carbon, 
hydrogen,  and  oxygen.  The  proportion  in  which  they  are  united 
I  need  not  trouble  you  with,  but  I  may  say  that  if  other  considerations 
allowed  of  it,  we  might  regard  it  simply  as  a  compound  of  carbon 
and  water,  the  oxygen  and  hydrogen  being  in  the  same  proportion 
as  that  in  which  they  combine  to  form  that  liquid.  "When  sugar  is 
submitted  to  a  variety  of  chemical  actions,  the  first  change  which 
it  submits  to  is  a  change  of  this  kind,  that  the  elements  of  water 
are  either  abstracted  from  it  or  are  added  to  it.  The  changes  which 
occur  where  water  is  removed  from  it  may  be  illustrated  thus : — 
When  sugar  is  heated,  it  first  melts,  then  if  the  heating  is  continued 
slowly  and  regularly,  it  parts  with  one  molecule  of  water,  then 
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with  another,  then  another,  and  so  on,  becoming  successively  con- 
verted into  a  variety  of  bodies,  the  names  of  which  I  need  not 
enumerate,  but  which,  I  may  remark,  are  all  nncrystallizable,  and  not 
sweet,  and  passing  at  one  stage  into  a  mixture  of  bodies  having  very 
dark  colours  which  I  dare  say  is  known  to  most  of  you  under  the  name 
of  caramel.  This  conversion  into  a  dark  coloured  body,  by  the 
action  of  the  heat,  occurs,  not  only  where  sugar  is  heated  by  itself 
in  a  dry  state,  but  also  when  it  is  heated  for  a  long  time  in  con- 
centrated aqueous  solution  of  sugar,  and  heat  it  in  contact  with  a 
hot  surface,  a  portion  of  it  gets  converted  into  tliis  brown  material, 
and  colours  the  whole  mass.  One  of  the  main  improvements  in  the 
manufacture  of  sugar  has  consisted  in  evaporating  the  solution  of 
that  body  at  so  low  a  temperature  that  this  change  of  sugar  into 
caramel  can  only  take  place  to  a  very  small  extent.  There  is  another 
change  which  I  must  refer  to,  of  an  opposite  character,  which  con- 
sists in  adding  water  to  the  molecules  of  sugar,  not  merely  in  the 
same  way  in  which  we  add  water  when  we  dissolve  it,  but  in  a 
chemical  sense  really  adding  water  to  its  constituents.  It  is  thereby 
converted  into  a  mixture  of  two  other  bodies,  very  different  in 
character,  but  having  exactly  the  same  composition.  The  one  is 
known  by  the  name  of  grape  sugar  or  dextrose,  and  the  other  under 
the  name  of  fruit  sugar,  or  levulosc,  specimens  of  which  are  on  the 
table.  These  are  the  two  substances  which  are  produced  by  the 
addition  of  a  molecule  of  water  to  a  molecule  of  sugar ;  a  change 
Avhich  can  be  effected  only  too  easily  in  a  variety  of  ways. 

"When  a  solution  of  sugar  is  heated,  or  only  allowed  to  stand  in 
an  acid  state,  the  change  takes  place ;  even  very  minute  proportions 
of  one  of  the  mineral  acids,  such  as  sulphuric  or  hydrochloric  acids 
act  with  extreme  rapidity,  converting  the  valuable,  easily  crystallized 
cane  sugar  into  a  mixture  of  these  two  other  sugars,  which  are 
uncrystallizable  and  comparatively  worthless. 

I  have  prepared  such  a  mixture  here  by  the  action  of  dilute  acid 
on  a  weak  solution  of  cane  sugar ;  and  then  by  removing  the  acid 
employed,  and  by  concentration  of  the  resultant  liquid  I  have 
obtained  a  body  which  is  something  like  set  honey.  This  change 
from  cane  sugar  into  that  mixture  of  grape  and  fniit  sugar  is  one 
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which  I  cannot  very  readily  illustrate,  but  I  will  endeavour,  at  any 
rate,  to  render  evident  that  some  change  takes  place.    I  will  take 
here  a  solution  of  cane  sugar,  which  I  will  divide  into  two  parts. 
To  the  one  I  will  add  an  alkaline  solution  of  a  copper  salt,  that  is 
sulphate  of  copper  dissolved  in  caustic  soda  by  the  aid  of  Eochelle 
salt,  and  which  has,  as  you  see,  an  intense  blue  colour.    I  add  it 
to  this  solution  of  cane  sugar,  when  you  perceive  the  liquid  remains 
blue,  and  on  boiling  it,  unless  the  sugar  was  impure  you  will  see 
no  perceptible  effect  produced.    I  have  boiled  it,  and  the  liquid  is 
still  of  as  bright  a  colour  as  before.    Now,  to  the  other  portion, 
first  diluting  it,  I  wiU  add  one  drop  of  hydrochloric  acid,  and  heat 
it  momentarily  to  the  boiliag-point,  or  hardly  that ;  you  wUl  now 
see  that  a  marked  change  has  taken  place,  for,  on  adding  some  of 
the  sugar  solution  so  treated  to  another  portion  of  the  boiling  blue 
copper  solution,  a  bright-red  colour  of  suboxide  of  copper  is  formed 
at  once,  and  the  liquid  loses  its  blue  tint.    The  action  of  a  very 
small  quantity  of  acid  for  a  very  short  time  has  so  utterly  altered 
the  nature  of  the  sugar,  that  whereas  while  it  remained  in  its 
original  state  it  was  incapable  of  action  on  this  alkaline  solution  of 
copper,  now,  when  it  has  once  been  submitted  to  that  action,  it 
exerts  a  startling  influence;  it  has,  in  fact,  taken  oxygen  away 
from  the  copper,  so  that  whereas  you  may  conceive  that  this  blue 
solution  contains  protoxide  of  copper,  a  compound  of  copper,  with 
a  certain  quantity  of  oxygen;  in  this  red  precipitate  which  is  formed 
here  we  have  a  compound  of  the  same  quantity  of  copper  with  haK 
as  much  oxygen,  that  is,  half  the  oxygen  of  the  copper  is  taken 
away  by  this  altered  sugar.    Another  way  of  illustrating  this  is  by 
boiling  a  portion  of  unaltered  sugar  in  solution,  somewhat  dUuted 
with  water,  with  a  strong  solution  of  caustic  soda.    "We  shall  find 
that  it  undergoes  no  alteration  if  it  is  perfectly  pure.    Tou  may 
find  it  turn  a  very  little  yellowish  on  account  of  an  accidental  im- 
purity, but  if  it  is  quite  pure  no  visible  change  whatever  will 
take  place.    This  I  wish  you  to  remark  particularly,  because  one 
of  the  principal  processes  in  the  preparation  of  sugar  from  the  sugar 
beet  consists  in  heatiag  the  solution  with  a  quantity  of  lime,  which 
is,  in  its  action,  perfectly  analogous  to  soda,  being  a  very  strong 
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alkali.  It  exerts  no  action  on  cane  sugar,  but  a  very  powerful 
action  indeed  on  the  altered  sugar,  or,  as  it  is  sometimes  called, 
invert  sugar.  I  wHl  now  repeat  the  experiment  in  the  same  form, 
only  replacing  the  unaltered  sugar  by  some  -which  has  been  moment- 
arily heated  with  a  drop  of  acid.  Both  the  new  sugars  are  totally 
destroyed  as  sugar,  and  the  whole  liquid  turns  dark  brown,  almost 
black ;  in  fact,  the  sugars  are  literally  burned  up  by  the  alkalies, 
although  the  true  cane  sugar  submits  to  no  alteration. 

I  must  now  show  another  change  which  sugar  undergoes,  or 
rather,  it  is  the  same  change  as  that  which  takes  place  when  it  is 
acted  upon  by  acids,  but  produced  by  different  reagents.  You 
recollect  that  a  solution  of  pure  sugar,  when  boiled  with  an  alkaline 
solution  of  copper,  which  has  a  brilliant  blue  colour,  does  not 
undergo  any  change.  I  will  now  get  the  solution  of  copper  boiled, 
and  add  to  it  presently  a  solution  of  sugar  which  has  undergone 
another  alteration.  I  have  here  a  solution  of  sugar  which  gives  no 
reaction  with  this  blue  liquid;  it  is  very  gently  warmed,  about 
ordinary  summer  temperature,  and  I  will  add  to  it  a  small  quantity 
of  yeast,  stirred  up  in  water,  and  allow  it  to  stand  a  minute  or  two. 
Tou  know  what  yeast  is — a  body  which  rapidly  produces  fermenta- 
tion in  a  decoction  of  malt  or  any  sugary  liquid.  It  will  not,  in  this 
case,  have  time  to  induce  fermentation,  but  it  will  have  time,  even 
in  a  few  minutes,  to  produce  the  initial  change  of  fermentation ; 
the  conversion  of  this  crystaUizable  cane  sugar  into  the  uncrystal- 
lizable  mixture  of  dextrose  and  levulose,  the  so-called  inverted 
sugar.  This  copper  solution  is  now  boiling,  and  I  must  first  show 
you  that  the  yeast  itself  is  not  capable  of  producing  precipitation. 
Being  a  cloudy  body  it  will  render  the  liquid  rather  turbid,  but  it 
does  not  precipitate  the  red  oxide  of  copper,  which,  as  I  showed 
you  just  now,  the  altered  sugar  does  in  a  ready  manner.  I  have 
here  a  portion  of  the  same  blue  liquid  boiled  in  another  flask,  and 
now,  after  the  sugar  has  been  only  a  minute  or  two  in  contact  with 
the  yeast,  on  pouring  some  of  it  into  the  copper  solution,  you  per- 
ceive the  whole  of  the  blue  colour  has  been  destroyed,  and  the  liquid 
has  turned  red,  owing  to  the  precipitation  of  the  suboxide  of  copper. 
The  importance  of  these  experiments  is  this,  that  it  illustrates  how 
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excessively  pernicious  to  a  sugar-maker  it  must  be  to  allow  even 
incipient  fermentation  to  occur.  If  the  least  trace  of  fermentation 
occurs,  it  inevitably  causes  the  conversion  of  a  very  large  proportion 
of  valuable  cryetallizable  sugar  into  the  almost  worthless  uncrystal- 
lizable  variety. 

LECTURE  n. 

Time  will  not  aUow  me  to  dwell  longer  on  the  chemical  reactions 
of  sugar,  and  I  must  now  pass  on,  and  give  you  an  outline  of  the 
process  of  manufacturing  sugar  from  the  cane.    As  I  stated  last 
time,  I  have  no  iirst-hand  knowledge  of  this  process,  and  conse- 
quently can  only  give  you  an  outHne  description,  referring  you  to 
others  for  exact  technical  information.    The  sugar-cane,  which  you 
have  all  seen,  either  in  the  Botanical  Gardens  or  represented  in 
drawings,  I  need  not  stay  to  describe ;  it  is  a  species  of  grass  grow- 
ing to  a  height  of  from  six  to  ten  feet.    When  ripe  it  is  cut ;  the 
tops  are  lopped  off,  and  the  canes,  tied  up  in  bundles,  are  carried 
to  the  mill.    The  process  most  usually  employed  for  extracting  the 
juice  from  the  cane  is  a  very  rough  mechanical  operation.  The 
canes  are  brought  up  to  a  set  of  three  rollers,  so  placed  as  to  form 
two  pairs,  the  first  being  set  wider  apart  than  the  second,  so  as  to 
only  just  bruise  the  canes,  whilst  they  get  a  much  §everer  pinch  on 
passing  through  the  second  pair.    The  juice,  being  thus  squeezed 
out,  falls  into  the  bed-plate  of  the  miU,  and  from  thence  is  earned 
to  the  pans  in  which  it  is  clarified  before  being  boiled  down,  whilst 
the  trash  or  cane  residue  is  dried  and  used  as  fuel.    The  juice  is 
carried  first  to  a  series  of  large  round  vessels  of  about  400  gallons' 
capacity  each,  where  it  is  brought  nearly  to  the  boUiag-point,  and 
treated  with  a  small  quantity  of  lime,  to  neutralise  the  acid  and 
to  assist  in  making  the  albuminous  constituents  set,  so  as  to  form 
scum  which  it  is  possible  to  remove.    The  juice,  which  was  pre- 
viously of  much  the  same  dark  colour  as  the  beet-root  juice  which 
I  showed  you  last  week,  leaves  these  clarifiers  transparent  and  of  a 
more  or  less  pale  yeUow  colour.    From  these  defecating  pans  the 
juice  now  goes  to  the  first  and  largest  of  a  series  of  hemispherical 
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pans,  tedded  in  brickwork  and  having  a  flue  passing  beneath  tbem, 
from  a  furnace  close  to  the  smallest  pan  of  the  series  to  the  chimney 
shaft  at  the  other  end. 

The  clarified  juice  goes,  as  I  said  first,  into  the  largest  vessel, 
■where  it  is  boiled  until  a  considerable  proportion  of  the  water  has 
been  driven  away.  When  another  lot  of  juice  is  ready  to  come  on, 
the  contents  of  the  pan  are  ladled  into  the  second,  and  so  it  is 
gradually  ladled  from  one  pan  into  another  until  it  comes  to  the 
smallest  vessel,  called  a  "  tayche,"  which  lies  immediately  over  the 
fixe.  By  this  time  it  has  got  very  thick  indeed,  being  about  the 
consistency  of  treacle  ;  and  you  can  imagine  very  easUy  what  must 
happen  to  it  after  all  this  work. 

The  cane  juice  which  runs  from  the  mUl  is  slopping  about  over 
the  place  ;  bits  of  dirt,  &c.,  have  time  to  accumulate,  and  it  turns 
a  little  sour;  in  fact,  the  whole  juice,  to  begin  with,  is  rather  acid, 
and  a  portion  of  it  begins  to  ferment.  A  change  (such  as  that 
which  I  illustrated  last  week  with  the  yeast)  takes  place  to  some 
extent,  and  a  portion  of  crystallizable  sugar  is  "  inverted."  "When 
the  juice  goes  into  this  pan  it  is  stUl  slightly  acid,  and,  as  I  showed 
last  week,  the  action  of  acid  at  a  high  temperature  is  to  convert 
another  portion  of  the  sugar  into  that  uncrystallizable  modification, 
and  the  longer  the  action  is  allowed  to  go  on  the  more  sugar  is  thus 
converted.  The  juice  is  a  long  time  passing  from  the  first  pan  into 
the  last,  and  therefore  there  is  plenty  of  opportunity  for  this  change 
to  take  place.  Again,  a  high  temperature  is  prejudicial  to  the 
sugar,  as  it  destroys  the  crystallizable  power  of  a  portion  of  it; 
and,  moreover,  destroys  another  portion  altogether  as  sugar.  'When 
the  sugar  has  got  as  far  as  the  last  and  smallest  pan,  it  is  so  thick 
that  it  wUl  not  boU  in  the  open  air  at  a  temperature  of  less  than 
about  230°  to  235°  P. ;  this  is  a  temperature  at  which  it  is  subject 
to  great  alteration  and  decomposition,  and  not  only  so,  but  we  must 
also  consider  how  much  higher  a  temperature  part  of  it  is  really 
being  subjected  to.  Every  mistress  of  a  family  knows  perfectly 
well  that  thick  things,  like  starch  or  soups,  will  "bum"  if  not 
kept  stirred  ;  and  you  can  readily  imderstand  why  that  is.  They 
do  not  move  about  freely  enough  in  the  pot  to  get  heated  equally 
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throughout.  The  bottom  of  the  pot  gets  exceedingly  hot,  the  fire 
upon  which  it  is. placed  being  three  or  four  times  as  hot  as  boiling 
■water,  and  any  liquid  which  is  pasty  or  thict,  such  as  this  sugar 
juice,  cannot  move  freely,  and  flow  up  from  the  bottom,  so  as  to 
cause  a  continual  renewal  of  the  parts  exposed  to  the  heated  sur- 
face. Some  portion,  therefore,  remains  too  long  in  contact  with 
the  highly-heated  metal,  and  gets  burnt,  and  the  consequence  is 
that  the  juice  which  enters  the  first  of  these  evaporates  as  a  clear 
yellow  liquid;  when  it  is  dipped  or  "skipped"  out,  as  it  is 
termed,  of  the  "  tayche,"  it  has  assumed  the  appearance  of  very 
dark  treacle.  The  ordinary  constituents  of  cane  juice  are — ^Water, 
81  per  cent, ;  sugar,  about  18;  organic  bodies,  like  gum,  0*6;  and 
inorganic,  like  salts,  about  0'4.  This  is  only  a  rough  general 
analysis,  which  takes  no  notice  of  the  presence  of  any  inverted 
sugar,  and  so  far,  therefore,  it  is  incorrect,  inasmuch  as  cane  juice 
always  contains  a  smaU  quantity  of  this  altered  sugar  ready  formed, 
amounting  generally  to  about  0-5  or  0-6  per  cent,  of  the  whole 
amount  of  sugar  that  is,  in  sound,  ripe  canes ;  in  those  which 
are  rotten,  or  half  rotten,  the  proportion  is  much  higher.  After 
the  liquid  has  been  boiled  in  the  first  of  these  evaporating  pans,  it 
has  been  found  that  there  is  sometimes  as  much  as  10  per  cent,  of 
this  altered  sugar  for  every  100  parts  of  real  sugar,  whUe  in 
the  last,  the  "  tayche,"  where  it  has  received  its  final  concentration, 
and  attained  the  highest  temperature,  and  been  subjected  for  the 
longest  time  to  all  these  mischievous  influenoes  which  I  have  men- 
tioned, the  proportion  of  this  altered  sugar  has  risen  to  22  or  nearly 
23  per  cent.  The  mischief  of  this  is,  not  only  that  you  have 
destroyed  so  much  of  the  sugar,  but  the  presence  of  this  altered 
sugar  renders  it  extremely  difla.cult,  even  if  it  does  not  absolutely 
prevent,  the  recovery  of  another  equal  portion  of  still  unaltered 
cane  sugar  in  a  marketable  form.  The  liquid  containing  a  consi- 
derable proportion  of  the  altered  sugar  has  the  consistency  of 
treacle,  and  it  is  not  easily  deprived  of  so  much  of  its  water  by 
evaporation  as  to  leave  the  unaltered  sugar  in  a  state  of  a  hot 
saturated  solution,  capable  of  crystallizing  or  cooUng.  Even  if 
ciTstaUization  is  actually  obtained,  the  crystals  are  formed  in  a 
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thick,  adhesive,  semi-fluid  mass,  from  which  you  cannot  separate 
them ;  consequently  the  mischief  of  converting  a  portion  of  your 
cane  sugar  into  this  altered  sugar  is  not  confined  to  the  simple  loss 
of  the  quantity  so  converted,  the  actual  loss  heing  nearly  double ; 
for  one  part  of  this  altered  sugar  appears  practically  to  prevent  the 
crystallization  of  an  equal  veight  of  cane  sugar.*    This  is  one 
great  source  of  loss,  but  previous  to  this  there  was  another.  I 
have  said  nothing  at  present  about  the  yield  of  juice  by  this 
method  of  pressure  between  roUers ;  but  it  is  a  very  poor  one 
indeed.    Average  canes  of  good  quality  contain  about  90  per  cent, 
of  juice,  and  there  being  only  about  10  per  cent,  of  actual  woody 
matter ;  yet  it  is  considered  a  very  good  yield  to  get  out  60  per 
cent.    If,  therefore,  you  only  get  60  per  cent,  out  of  90,  you  have 
left  in  the  residue  half  as  much  as  you  have  won.    That  would 
not  answer  in  most  manufacturing  operations,  and  it  is  a  very  poor 
yield  as  compared  with  what  is  obtained  in  working  beet-root. 
Only  two-thirds  of  the  sugar  is  got  out  of  the  cane  in  the  form  of 
juice,  and  when  that  is  obtained  the  manufacturer  immediately 
proceeds  to  waste  a  great  portion.    At  a  moderate  computation,  an 
acre  will  grow  30  tons  of  sugar-cane,  and  in  those  you  wiU  have 
90  per  cent,  of  juice,  containing,  say,  18  per  cent,  of  sugar;  work- 
ing this  out,  I  find  that  the  sugar  produced  from  an  acre  is  about 
4'86,  or  nearly  five  tons.    Then,  taking  the  60  per  cent,  yield  of 
juice,  and  allowing  very  moderately  for  loss,  the  sugar  actually 
won  is  only  equal  to  two  and  a  half  tons,  so  that  the  quantity  of 
sugar  sent  into  the  market  is  about  one-half  of  that  which  is  taken 
off  the  ground.    As  the  concentrated  juice  is  "  skipped"  out  from 
the  tayche,  it  is  transfen-ed  to  round,  shallow  coolers,  and  allowed 
to  stand  until  it  is  of  the  right  consistency,  when  it  is  put  into 
hogsheads,  the  bottoms  of  which  are  pierced  with  a  number  of 
holes,  loosely  stopped  with  some  convenient  material,  such  as  the 
stalk  of  a  plantain  leaf,  and  there  it  is  allowed  to  remain  for  a  con- 
siderable time,  in  a  warm  temperature,  over  a  grated  floor,  untU, 
in  fact,  the  crystals  of  sugar  are  formed,  sunounded  by  a  cool 
*  This  statement  must  not  he  taken  as  an  expression  of  a  fully-ascertained 
fact  ft3  regards  the  quantity. 
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saturated  solution  of  sugar,  containing  also  many  impurities,  being 
what  is  called  syrup.  This  syrup  is  allowed  to  drain  away  gra- 
dually, leaving  behind  a  mass  of  soft  brown  sugar,  which  is  known 
in  the  market  as  raw  sugar.  The  quality  of  this  product  so 
obtained  varies  greatly  on  different  estates,  with  the  amount  of 
skill  applied  in  the  manufacture,  the  quality  of  the  cane,  &c. 
Sometimes  it  is  very  bad  indeed,  as  you  may  see  by  a  sample  on 
the  table,  and  colour  varies  with  the  quality.  There  is  one  sample 
of  nearly  pure  sugar  which  is  really  raw  cane  sugar ;  but  it  was 
not  made  in  the  mode  I  have  described,  the  manufacturer  having 
exercised  some  little  skill  and  judgment,  and  brought  into  use  some 
of  the  more  modem  appliances  which  science  has  devised. 

I  will  next  describe  an  important  method  of  getting  the  juice 
out  of  the  cane,  by  which  a  much  larger  yield  is  obtained,  whilst 
the  juice  itself  is  much  purer,  containing  a  smaller  proportion  of 
the  organic  salts,  which  are  the  bodies  which  most  assist  fermenta- 
tion, which,  as  you  know,  produces  a  serious  loss  of  sugar.  The 
process  is  known  by  the  name  of  diffusion,  and  it  will,  I  dare  say, 
suggest  to  you  the  means  by  which  the  juice  is  won.  It  is  carried 
on  upon  a  large  scale  at  the  Aska  Sugar  "Works,  near  Madras,  and 
Mr.  Minchin,  the  able  and  energetic  manager,  assures  me  that  it 
really  leaves  little  or  nothing  to  be  desired.  The  yield  of  juice, 
instead  of  being  only  60  per  cent.,  amounts  to  over  85,  leaving 
only  5  out  of  90  per  cent,  instead  of  30,  as  in  the  old  process. 
This  is  a  very  considerable  gain  at  once ;  but,  in  addition,  the  juice 
is  much  purer  than  that  got  out  by  means  of  rollers ;  it  is  therefore 
more  easily  worked,  and  a  larger  quantity  of  sugar  of  finer  quality 
is  obtained.  And  when  you  recoUect  that  every  ton  of  sugar  lost 
represents  a  loss  of  about  £25  to  the  manufacturer,  you  will  see 
that  it  is  a  matter  of  primary  importance  to  get  every  cwt.  possible. 
The  principle  of  the  method  is  this.  The  canes  are  cut  up  by 
suitable  machinery  into  thin  diagonal  sUces.  These  are  fiUed  into 
a  cylindrical  iron  vessel,  about  6  or  7  ft.  high,  and  from  4  ft.  to 
4  ft.  6  in.  diameter,  the  size  being  merely  a  matter  of  convenience. 
Eoom  is  left  for  the  addition  of  so  much  water  as  will  keep  the 
slices  afloat,  so  that  they  are  surrounded  by  water  on  all  sides, 
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The  vessel  is  allowed  to  stand  for  fifteen  or  twenty  minutes,  while 
a  second  vessel  of  like  .capacity  is  iilled  with  cane  cuttings,  but  no 
water  being  added.  By  this  time  a  considerable  proportion  of  the 
sugar  contained  in  the  cells  of  the  plant  has  passed  out  through  the 
cell  walls  iato  the  surrounding  water  by  the  process  of  diffusion, 
similar  to  that  which  I  exhibited  to  you,  the  organic  non-saochaiine 
bodies,  which  are  mostly  colloids,  remaining  behind.  But  as  you 
will,  doubtless,  have  remarked,  this  process  of  diffusion  must  come 
to  an  end  when  the  water  surrounding  the  cells  contains  as  much 
sugar  as  that  in  the  inside,  and  practically,  the  extreme  limit  is  not 
quite  reached.  However,  when  the  water  in  the  first  vessel  has 
got  considerably  charged  with  sugar,  it  is  passed  into  the  second, 
which  contains  fresh  cane  cuttings  filled  with  highly  concentrated 
juice.  Diffusion  then  begins  in  the  second  vessel,  the  sugar  in  the 
cane  cells  being  undiluted  passes  out  into  the  diluted  liquid  and 
increases  the  strength  of  the  solution,  and  at  the  same  time  the 
first  vessel  has  been  filled  up  with  fresh  water,  so  that  the  sugar 
remaining  in  the  cane  cells  in  it  may  also  diffuse  out.  The  stronger 
solution  in  the  second  vessel  is  then  passed  on  into  a  third  diffiieer, 
containing  fresh  cuttings,  and  sometimes  into  a  fourth,  which  is 
about  the  limit  to  which  the  process  can  advantageously  be  carried ; 
and  from  thence,  being  now  sufficiently  concentrated,  it  is  di-awn 
off  and  taken  to  the  clarifiers,  and  thence  to  a  vacuum  pan,  for  I 
need  hardly  say  that- where  such  a  scientific  method  of  obtaining 
the  juice  is  followed,  it  is  not  boiled  in  the  open  air.  While 
this  is  going  on,  the  second  supply  of  water  has  been  passed  on  to 
the  second  diffuser,  and  so  on  consecutively,  until  it  is  found  that 
the  water  from  the  first  vessel  contauis  no  more  sugai-,  and  when 
that  vessel  is  disconnected  from  the  series  and  emptied,  the  second 
becomes  the  first  of  the  series,  and  so  on  in  succession,  a  vessel  of 
fresh  cuttings  being  added  at  the  end,  when  one  is  removed  at  the 
beginning.  It  is  a  somewhat  complicated  system  to  describe,  but 
it  is  very  simple  in  work,  and  is  found  to  yield  very  good  results. 

In  some  of  the  colonies,  both  English  and  French,  improved 
methods  of  manufacturing  sugar  from  the  cane  are  coming,  though 
slowly,  into  use ;  and  taking  into  consideration  the  weight  of  canes 


Mab.  1,  1872. 


THE  SUGAR  CANE. 


123 


■vfHcIi  can  be  grown  to  the  acre,  the  richness  and  the  purity  of  the 
juice  of  these  canes,  it  seems  hard  to  believe  that  the  makers  of 
sugar  from  the  comparatively  poor  beet  will  be  able  to  hold  their 
own,  when  they  no  longer  possess  a  monopoly  of  skill  and  science. 
These  improved  processes  of  manufacture  I  must  leave  undescribed, 
time  only  allowing  me  to  sketch  in  outline  one  of  the  many  methods 
in  actual  use. 

I  must  now  pass  on  to  some  chemical  facts  which  will  concern 
us  in  the  manufacture  of  sugar  from  beet-root,  which  is  a  more 
complicated  process  than  that  I  have  described  as  applied  to  the 
juice  of  cane.  I  have  treated  of  the  cane  sugar  manufacture  in 
this  order  simply  to  show  you  how  very  small  an  amount  of  cheinical 
knowledge  is  necessarily  brought  to  bear  in  the  manufacture  of 
sugar  from  cane.  All  this,  and  much  more,  is  required  in  the  case 
of  the  beet-root  sugar  manufacture. 

In  the  first  place  I  must  show  you  that  lime,  which  is  an  agent 
very  largely  employed  in  the  manufacture  of  sugar  from  beet-root, 
is  much  more  soluble  in  solutions  of  sugar  than  in  water.  I  cannot 
very  well  exhibit  this  to  you  in  quantitative  fashion,  for  naturally 
quantitative  experiments  consume  a  good  deal  of  time,  but  I  can 
show  you  that  lime  is  taken  up  very  largely  by  a  solution  of  sugar. 
In  a  solution  of  sugar,  to  which  I  will  add  some  slaked  lime,  after 
filtering  it,  we  shall  find  that  a  considerable  portion  of  the  lime 
has  passed  into  solution.  Lime  is  an  alkaline  body,  i.e.,  possessed 
of  powers  like  those  of  potash  or  soda,  having  the  power  of  neutra- 
lising acids  very  efi'ectuaUy  indeed ;  it  has  also  the  property,  when 
in  solution,  of  preventing  fermentation.  Thus  a  solution  of  caustic 
lime  will  prevent  a  solution  of  sugar  from  fermenting.  Here  is 
the  filtered  solution  of  sugar  into  which  I  put  the  lime,  and 
I  shall  be  able  to  show  you  that  it  is  alkaline.  Here  is 
a  slip  of  paper  impregnated  with  tincture  of  turmeric.  It  is,  as 
you  see,  of  a  yellow  colour,  but  in  the  presence  of  alkalies  it 
becomes  of  a  reddish  brown.  You  see  it  turns  brown  on  being 
dipped  into  our  solution.  Here,  again,  is  a  slip  of  paper  reddened 
with  litmus,  which  has  the  property  of  turning  blue  on  the  appli- 
cation of  an  alkali,  and  this  also  answers  to  the  test.    I  do  this 
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that  you  may  see  how  readily  the  presence  of  lime  can  be  detected, 
because  I  want  to  show  you  by-and-by  how  completely  we  can 
remove  lime  from  a  solution  of  sugar  after  it  has  been  added.  In 
the  manufacture  of  beet-root  sugar,  lime  has  to  be  added  at  one 
stage  in  considerable  excess,  and  it  has  to  be  removed  afterwards 
with  tolerable  completeness,  and  you  thus  see  how  we  can  detect 
its  presence. 

I  must  now  show  you  another  property  of  lime,  viz.,  that  of 
very  readily  absorbing  carbonic  acid  gas.  I  have  here  a  ready- 
made  solution  of  lime  in  sugar,  which  I  take  because  it  happens  to 
be  a  convenient  form  in  which  to  employ  the  lime.  I  will  now 
prepare  a  little  carbonic  acid  gas,  with  which  I  will  fill  a  long  glass 
tube ;  then,  pouring  some  of  the  solution  of  lime  in  sugar  into 
this  glass  basin,  I  introduce  the  mouth  of  the  tube  into  it,  so  as  to 
allow  a  small  portion  of  the  solution  to  enter,  and  on  closing  the 
mouth  of  the  tube  with  my  finger  and  agitating  it,  you  wiU  find 
that  the  lime  present  absorbs  the  whole  of  the  carbonic  acid  gas. 
The  liquid,  you  see,  has  turned  quite  milky,  owing  to  the  fact  that 
the  carbonic  acid  combining  with  the  lime  has  converted  it  into 
carbonate,  and  the  carbonate  of  lime  is  not  soluble  in  sugar.  You 
see  at  once,  therefore,  that  there  is  a  method  of  removing  an  excess 
of  lime  from  a  solution  of  sugar ;  and  this  process  is  all  the  better 
for  this  reason,  that  carbonic  acid  is  so  very  weak  an  acid  that  it  is 
not  capable  of  inverting  the  sugar  itself.  So  that,  when  you  have 
a  solution  of  sugar  containing  lime,  you  can  remove  the  lime 
without  fear  of  injuring  the  sugar,  by  passing  carbonic  acid  gas 
into  it  until  no  more  is  absorbed.  On  opening  the  mouth  of  the 
tube  under  water,  I  find  that  I  did  not  pass  in  quite  enough  sugar- 
lime  to  absorb  the  whole  of  the  carbonic  acid  gas,  but  there  is  only 
a  very  small  quantity  loft. 

A  reaction  which  illustrates  the  same  thing  in  another  way, 
though,  perhaps,  not  qiiite  so  clearly,  is  by  passing  the  gas  into  a 
solution  of  sugar-lime,  which  I  will  now  do,  putting  some  of  the 
sugar-lime  into  a  glass  vessel,  into  which  I  insert  the  deliveiy-tube 
of  the  apparatus  for  evolving  carbonic  acid  gas.  You  will  obsei-ve 
that  precipitation  will  not  take  place  for  a  short  time,  and  for  a 
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reason  wtich  is  not  thoroughly  explained  at  present,  but  the  fact, 
I  believe,  is  that  an  intermediate  compound  is  formed  between  lime 
and  carbonate  of  lime.  Carbonic  acid  can  be  passed  into  a  solution 
of  sugar  containing  lime,  until  nearly  a  third  of  the  lime  is  really 
converted  into  carbonate,  without  any  precipitation  taking  place, 
and  then,  almost  of  a  sudden,  the  solution  will  become  thick  and 
opaque,  and  the  lime  will  be  deposited  as  insoluble  carbonate. 

I  will  now  briefly  describe  the  properties  of  animal  charcoal, 
which  is  a  body  of  considerable  importance  in  sugar-making. 
Animal  charcoal  is  prepared  from  bones,  and  bones,  as  you  know, 
consist  mainly  of  two  parts,  one  being  an  animal  part,  a  sort  of 
gelatinous  material,  which  is  stiffened  by  the  other,  an  earthy 
body,  diffused  throughout  the  mass.  I  have  here  a  mutton  bone, 
out  of  which  I  have  taken  the  earthy  material,  and  you  observe 
that  although  it  keeps  its  form,  it  is  quite  flexible  and  elastic,  that 
is  the  animal  part.  When  the  animal  pai-t  is  destroyed,  which  can 
be  done  by  exposing  the  bone  to  a  high  temperature  in  contact 
with  the  air,  the  animal  matter  is  entirely  burnt  away,  and  there 
is  left  behind  an  extremely  brittle  material,  the  earthy  phosphate 
of  lime.  The  earthy  material  of  bone  consists  essentially  of  phos- 
phate of  lime,  which  is  left  behind  when  the  animal  portion  is 
entirely  destroyed  by  oxidation  at  a  high  temperature.  Uut  instead 
of  carrying  the  burning  process  to  this  stage,  if  we  may  simply 
expose  a  fresh  bone  to  a  high  temperature  without  allowing  the 
access  of  air,  as  is  done  by  ordinary  charcoal  burners,  the  volatile 
constituents  of  the  animal  body  will  go  off  in  the  form  of  various 
gases,  and  a  considerable  portion  of  carbon  wiU  remain  behind  in 
the  solid  form.  But  of  coiu-se  the  earthy  matter  also  remains 
behind,  and  consequently  we  shall  get  such  a  mass  as  I  have  here — 
a  bone  which  has  been  heated  to  redness  for  two  hours,  but  without 
the  access  of  air;  the  volatile  constituents,  the  oxygen,  the 
hydrogen,  the  nitrogen,  and  some  of  the  carbon,  have  gone  off, 
leaving  behind  a  great  part  of  the  carbon  dispersed  over  the  surface 
of  the  particles  of  phosphate  of  Hme.  "W"e  have,  therefore,  in 
animal  charcoal  a  quantity  of  very  finely  divided  carbon  spread 
over  the  surface  of  the  phosphate  of  lime.    Bones  which  have  been 


126 


THE  STJGAK  CAJfE.         Mae.  1,  1872. 


treated  in  this  •way,  and  subsequently  crushed  into  coarse  grain, 
such  as  I)  have  here,  are  largely  employed  by  the  manufacturers 
and  refiners  of  sugar  under  the  name  of  animijl  charcoal.  I  have 
here  some  of  the  animal  charcoal  from  which  the  phosphate  of 
lime  has  been  removed  by  the  action  of  acid ;  it  is  an  exceedingly 
light  powder,  so  much  so  that  the  bottle,  on  giving  it  a  shake, 
appears  full  of  it,  and  on  removing  the  stopper  it  escapes  almost 
like  smoke.  The  action  of  the  animal  charcoal  resides  entirely  in 
this  carbon,  the  phosphate  of  Ume  with  which  it  is  usually  conjoined 
having  no  other  use  than  to  render  the  material  firm,  hard,  and 
heavier  than  the  sugar  solution,  and  consequently  usable  on  a  large 
scale. 

The  action  of  this  animal  charcoal,  to  which  I  wish  particularly 
to  direct  your  attention  this  evening,  is  the  power  which  it  possesses 
of  absorbing  from  an  aqueous  solution  certain  bodies  which  are 
exceedingly  prejudicial  to  the  sugar  maker,  viz.,  the  organic  bodies, 
the  colloids  which  get  into  the  juice  more  or  less  in  the  process  of 
manufacture.  Again,  as  a  sample  of  these  colloid  bodies,  I  will 
take  dextrine,  not  because  it  is  better  than  others,  but  because  I 
can  more  readily  prove  to  you  its  presence  or  absence.  In  this 
flask  there  is  a  solution  of  dextrine,  which  I  wUl  prove,  as  before, 
by  its  action  in  the  presence  of  iodine.  I  will  now  pour  it  into 
this  tube,  which  contains  a  quantity  of  finely  granulated  animal 
charcoal,  and,  by  turning  a  cock  at  the  bottom,  will  allow  it  to 
run  through  slowly.  I  cannot  on  the  present  occasion  allow  sufS.- 
cient  time  for  the  action  to  be  complete  ;  but  if  it  stood  for  some 
hours  the  absorption  of  the  dextrine  would  be  very  complete  ;  as  it 
is,  it  will  probably  be  only  partial ;  still,  on  treating  the  solution 
which  has  run  through  with  iodine,  you  will  see  that  there  is  a 
very  perceptible  difference  in  the  quantity  remaining  ia  solution, 
as  evidenced  by  the  intensity  of  the  colour  produced. 

In  my  next  lecture  I  shall  treat  of  the  manufacture  of  sugar 
from  beet-root  by  one  of  the  most  approved  methods.  I  see  that  I 
shall  not  be  able  to  enter  into  the  question  of  the  different  modes 
of  extracting  juice  from  the  beet,  and  their  relative  advantages  and 
disadvantages,  hut  must  confine  myself  to  the  process  most  largely 
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in  use,  and  from  that  pass  on  to  the  method  of  purification  most 
usually  employed.  I  wiU  no-w  add  a  little  iodine  to  the  solution 
■wliich  has  run  through  the  animal  charcoal,  and  you  see  it  is 
scarcely  coloured,  showing  that  the  dextrine  has  been  in  great 
measure  absorbed. 

(To  he  continued.) 


THE  ANALYSIS  OF  SUGAR  AND  MOLASSES. 

[a  TEAITSLATION  OP  THE  EEPOET  PEESENTED  BY  M.  WOTJSSEIf  TO  THE 
CENTEAL  COMIOTTEE  OP  THE  SUGAE  ItANFFACTUEEES  OP  FEANCE.] 
(Continued  from  page  7 1  .J 

12.  Analysis  of  4-5ihs  wtthoct  the  Polaeiscope. — Before 
terminating  this  report,  we  must  warn  manufacturers  against  an 
abuse  which  is  we  know  carried  on  in  the  laboratories  of  some 
public  analysts.  Certain  of  them,  to  obtain  their  assaysmore  quickly, 
neglect  the  use  of  the  polariscope,  and  proceed  in  the  following 
manner. 

Instead  of  directly  ascertaining  the  water,  the  sugar,  and  the 
ash,  and  then  the  organicmatter  by  difiPerence,  they  calculate  the  sugar 
by  difference  :  they  have  often  remarked  that  the  organic  matter 
calculated  by  difference  is  nearly  equal  to  4-5ths  of  the  figure  of 
the  ash,  from  this  they  have  deduced  a  rule  by  which  they 
calculate  the  sugar  as  under 

The  water  is  determined  say    2-00  per  cent. 

The  ash      „  .      „    2-50  „ 

The  organic  matters  are  represented 

by  4-5th3  of  2-50   2-00  „ 

Total   6-50  „ 

Then  the  difference  will  be   93-50  „ 

100-00 


This  figure,  which  they  call  the  saccharometrical  tifre,  they  place 
at  the  head  of  their  analysis,  not  at  the  foot,  as  shown  above. 
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J£  it  were  true,  which  it  is  not,  that  the  organic  matter  is 
always  and  of  necessity  4-5ths  of  the  weight  of  the  ash,  this  method 
would  he  incorrect ;  hecause  if  the  analyser  has  made  any  errors  in 
the  amount  of  water  and  in  the  incineration,  these  en-ors  affect  the 
assay  of  the  principal  ingredient,  the  pure  sugar,  and  that  without 
the  control  of  the  polariscope  to  give  the  least  suspicion  of  error  ; 
but  further,  the  relation  between  the  amount  of  organic  matter 
and  ash  is  not  invariable,  on  the  contrary  it  varies  considerably 
according  to  the  nature  of  the  beet  root  worked  and  the  mode  of 
working. 

A  manufacturer,  for  example,  whose  system  involves  the  thorough 
titration  of  his  juices  and  syrups,  will  necessarily  have  less  organic 
matter  in  his  syrup  in  proportion  to  the  salts,  than  another  whose 
filtration  is  less  perfect,  because  as  is  well  known  the  charcoal 
retains  the  organic  matter  much  more  easily  than  it  does  the  salts  ;  it 
might  then  happen  that  the  sugar  of  the  manufacturer  who  filters 
well,  would  only  contain,  of  organic  matter,  half  the  weight  of  ash 
instead  of  4-5ths,  and  to  take  the  above  example  1*25  per  cent, 
instead  of  2,  so  that  the  sugar  in  question  if  it  had  been  assayed 
by  the  polariscope  would  have  shown  the  following  results : — 

Sugar   94-25 

"Water   2-00 

Ash   2-50 

Organic  matters   1-25 

100-00 

This  difference  in  analysis  would  be  equivalent  to  nearly  1  franc 
per  bag. 

Obseevatious  on  Commeeciai.  Customs. 

The  report  given  above,  and  which  we  present  to  the  manu- 
facturers of  sugar,  gives  the  details  of  the  chemical  processes,  and 
shows  the  necessary  precautions  to  be  observed  in  making  an 
analysis  of  sugar  according  to  actual  commercial  usage. 

"We  must  now  enter  into  certain  scientific  and  industrial  con- 
siderations relative  to  some  of  these  commercial  usages. 

Of  these  the  most  important  is  that  which  regards  the  salts  as  a 
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preventive  of  the  crystallization  of  the  syrups,  and  this  in  the 
proportion  of  5  of  sugar  rendered  inert  by  each  1  of  salts  which 
the  syrup  may  contain. 

Another  thing  is  the  practice  of  reducing  all  the  salts  into 
sulphates  before  incineration,  to  determine  them  in  this  state. 

"We  will  speak  first  of  this  transformation  into  sulphates,  since  in 
the  discussion  of  the  co-efficient  5  for  the  action  of  the  salts  we 
shall  often  advert  to  this  reaction. 

1.  TuANSFOEMATioN  iKTO  SuiPHATEs. — The  salts  Contained  in 
the  raw  sugars  and  in  the  molasses  with  which  they  are  impreg- 
nated are  generally ;  nitrate  of  potash  and  nitrate  of  soda ;  with 
chloride  of  potassium  and  chloride  of  sodium ;  also  some  of  the 
organic  salts  of  these  two  bases,  that  is  to  say  potash  and  soda 
combined  with  organic  acids. 

Besides  these  salts  the  raw  sugars  may  perhaps  contain  free 
potash,  free  soda,  and  free  lime. 

When  ill  order  to  make  an  incineration  according  to  commercial 
custom  the  sugar  which  is  being  assayed  is  treated  with  sulphuric 
acid,  the  following  consequences  ensue  : — 

Sulphuric  acid  is  substituted  for  all  the  acids  mentioned  above 
and  becomes  combined  with  the  bases  with  which  they  were 
combined;  further  it  combines  with  the  free  bases  which  may 
exist  in  the  sugar;  as  to  the  excess  of  sulphuric  acid,  that  is 
expelled  by  heat :  so  that  after  the  incineration,  the  ashes 
obtained  are  not  the  salts  which  existed  in  the  sugar  or  molasses  . 
they  have  nothing  in  common  with  these  except  their  bases. 
These  ashes  arc  now  :  sulphate  of  potash,  sulphate  of  soda,  and 
sulphate  of  lime. 

T\Tiethcr  the  weight  of  these  ashes  is  superior  or  inferior  to  the 
weight  of  the  salts  contained  in  the  sugar  at  first  is  not  known. 

It  would  be  necessary  in  order  to  ascertain,  to  have  previously 
made  a  complete  analysis  of  all  the  mineral  and  organic  salts 
contained  in  the  sugar,  an  enormous  labour,  especially  the  assaying 
of  the  organic  salts. 

In  fact  the  acids  which  were  originally  combined  with  the  bases 
have  been  diiven  oft'  by  the  sulphuric  acid,  and  have  not  been 
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replaced  by  the  same  -weight  of  the  latter.  Thus  the  sulphate  of 
potash  of  the  ash  proceeding  from  the  chloride  of  potassium  which 
existed  primitively  in  the  sugar  weighs  more  than  the  chloride  of 
potassium ;  on  the  contrary  the  sulphate  of  potash,  proceeding 
from  the  primitive  nitrate  of  potash  weighs  less  than  this  nitrate 
of  potash. 

Again  the  sulphate  of  potash,  or  the  sulphate  of  lime,  which 
proceed  from  the  sulphating  of  the  free  potash  and  Ume  existing 
in  the  sugar,  weigh  much  more  than  the  free  potash  and  lime  did 
at  first,  since  they,  the  sulphates,  contain  the  weight  of  the  acid 
in  excess. 

In  the  impossibility  then  which  exists  of  calculating  the  increase* 
or  decrease  of  weight  which  results  from  the  sulphating,  and  in 
view  of  the  fact  that  the  exhaustive  analysis  of  one  sugar  would 
be  incorrect  for  another  if  the  pre-existing  salts  were  not  the  same ; 
the  difficulty  has  been  met  in  the  following  manner  : — 

Some  sugars  and  molasses  have  been  incinerated  without  the 
addition  of  sulphuric  acid,  certain  precautions  being  observed  which 
would  render  an  industrial  assay  very  tedious,  but  the  ash  obtained 
no  more  represents  in  this  case  the  salts  existing  before  incineration, 
because  the  incineration  has  decomposed  some  of  them,  eliminated 
their  acids  and  replaced  them  by  others  (for  example  the  nitrates 
and  the  organic  salts  are  found  transfonned  into  carbonates)  but 
these  are  in  reality  the  ashes  of  the  salts;  afterwards  the  same 
sugars  and  molasses  were  incinerated,  sulphuric  acid  having  been 
previously  added,  and  it  was  proved  that  in  general  the  sulphated 
•  ash  weighs  more  by  one-tenth  then  the  ash  not  sulphated ;  hence 
has  arisen  the  custom  of  subtracting  one-tenth  rrom  the  weight 
of  the  sxilphatcd  ash  in  commercial  analysis :  this  is  customary 
because  a  complete  chemical  analysis  would  be  too  tedious  and  too 
,  difficult ;  it  would  in  fact  be  impossible  to  apply  it  to  the  numberless 
samples  of  sugar  which  have  to  be  analysed  in  the  way  of  business. 

2.    TuE  Peesexce  of  LniE  in  Sugae  is  a  cause  op  eeeoe  is 

THE  DeTEEMISATIOIT  OF  THE  AsH.     How  TO  DeteEMINE  THIS  LniE.  

It  must  be  acknowledged  that  the  sulphating  of  the  ash  is  in 
certain  cases  a  cause  of  error  in  the  appreciation  of  the  value  of 
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sugars,  all  tlie  greater  because  the  weight  of  the  ash  is  afterwards 
multiplied  by  5. 

The  principal  cause  of 'on-or  is  the  presence  of  lime  in  the  sugar. 

The  lime  may  be  found  in  the  sugar  under  various  forms,  either  in 
the  state  of  free  lime  combined  with  the  sugar  or  rather  with  the 
molasses,  in  the  state  of  suorate  of  lime  ;  or  in  the  state  of  carbonate 
of  lime  proceeding  from  the  action  of  the  air  on  the  above-named 
sucrate;  and  lastly,  for  the  greater  part,  in  the  state  of  the 
organic  salts  of  lime — that  is  to  say,  in  combination  with  various 
organic  acids  proceeding  cither  directly  from  the  beet  juice,  or 
from  the  transformation  of  the  sugar  into  divers  organic  compounds 
during  the  course  of  manufacture. 

The  free  lime  and  the  carbonate  of  lime  are  harmless,  the 
organic  salts  of  lime  are,  it  is  true,  injurious  to  crystallization; 
perhaps  as  much  so  or  more  than  the  mineral  salts  ;  but  they  are 
much  more  easily  eliminated  than  the  latter  by  the  char  in  the 
process  of  refining. 

Erom  this  it  results  that  a  great  error  is  committed  in 
appreciating  the  value  of  sugar  destined  for  refining,  by 
considei-ing  the  free  lime  or  even  the  salts  of  lime  as  a  cause  of 
depreciation  equal  to  that  which  mineral  salts  are  admitted  to  be. 

Of  this  the  following  may  be  taken  as  a  proof : — 

It  is  often  seen  in  the  sugar  trade  that  the  same  refiner  will  buy 
and  sell  raw  sugars  at  the  same  time  at  the  same  price — all  on 
analysis,  as  he  never  trades  in  sugar  otherwise — this  anomaly  is 
surprising,  and  on  enquiry  into  the  cause  it  is  said  that  the  refiner 
is  endeavouring  to  lower  the  market,  by  selling,  and  that  he  takes 
advantage  of  the  fall  caused  by  himself  to  buy  elsewhere.  This 
may  be  the  cause  sometimes,  but  generally  his  tactics  are  based  on 
chemical  rather  than  commercial  reasons. 

Those  refiners  who  possess  well  appointed  laboratories  and 
who  follow  the  working  of  the  sugars  in  their  refineries  with 
great  care,  have  remarked  the  error  in  valuation  of  which  we 
have  spoken  above,  which  consists  in  treating  all  the  salts, 
mineral  salts,  and  organic  salts  of  lime  on  the  same  footing,  in  the 
determination  of  the  value  of  sugars.    They  have  special  analyses 
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made  in  their  laboratories  of  each  lot  of  sugar  they  huy  in  order  to 
determine  in  what  proportion  the  ash  is  due  to  mineral  salts  or  to 
the  organic  salts  of  lime,  and  at  certain  times  they  re-sell  all  those 
lots  of  sugar  in  -which  the  salts  are  nearly  all  mineral  salts  and 
replace  them  by  buying  other  sugars,  from  which  they  make  the  same 
selection. 

The  following  is  the  process  by  which  the  amount  of  lime  is 
determined  :  weigh  25  grammes  of  the  sugar  to  be  assayed,  and  put 
it  into  a  long  straight  gauge  graduated  to  100  cubic  centimeters, 
then  dissolve  it  in  distilled  water  so  that  there  shall  be  75  to  80 
CO.  of  the  solution.  To  this  solution  add  5  or  6  c.c.  ofi  caustic 
ammonia,  and  15  or  20  c.c.  of  a  saturated  solution  of  oxalate  of 
ammonia  :  mix  the  whole  well  together  until  entirely  dissolved. 

The  gauge  is  then  allowed  to  stand,  so  that  the  oxalate 
of  lime  which  is  formed  may  be  deposited  at  the  bottom.  In  order 
that  the  deposit  may  be  made  rapidly  it  is  better  to  place  the  gauge 
in  a  warm  place. 

When  the  precipitate  is  collected  at  the  bottom  the  liquid  is 
carefully  poured  off  from  the  gauge  after  it  has  been  proved  to 
contain  no  more  lime  by  small  quantities  of  fresh  oxalate  of 
ammonia.  To  the  precipitate  at  the  bottom  of  the  gauge  a  little 
distilled  water  is  added  and  it  is  poured  on  to  a  small  paper  filter- 
When  the  liquid  has  passed  through,  the  sides  of  the  filter  paper 
are  washed  with  distilled  water  in  order  that  all  the  sediment  may 
pass  down  to  the  point  at  the  bottom  of  the  filter  paper.  When  the 
liquid  passed  through  the  filter  ceases  to  turn  litmus  paper  blue, 
after  being  drained  awhile,  the  sediment  is  carried  in  the  funnel 
into  a  stove,  when  it  is  subjected  to  a  heat  of  100°  to  110°  C.  (212° 
to  230°  Faht.)  in  order  to  dry  it  thoroughly.  Allien  the  sediment  is 
so  dry  as  to  leave  the  funnel,  the  filter  paper  is  carefully  opened 
on  to  a  sheet  of  white  paper.  The  small  piece  of  oxalate  of  lime 
is  taken  off  with  the  thin  blade  of  a  knife,  placed  on  one  side,  and 
covered  with  a  reversed  glass,  then  the  filter  paper  is  burnt  on 
a  platina  capsule  which  has  fii'st  been  tared.  When  it  is 
completely  incinerated  it  is  left  to  cool  in  the  capsule,  the 
precipitate  of  oxalate  of  lime  taken  from  the  filter  papei;  being  placed 
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with  it.  Then  -witli  great  precaution  throw  on  to  it  about  10  cubic 
centimeters  of  hydrochloric  acid  mixed  with  half  the  quantity  of 
water,  then  add  5  or  6  di-ops  of  concentrated  sulphuric  acid,  or  it 
may  bo  mixed  altogether  previously,  the  capsule  must  then  be 
placed  in  a  stove  at  110°  C.  (230°  F.)  When  quite  dry  the  capsule 
is  allowed  to  attain  a  red  heat  for  a  moment;  and  when  it  has 
become  quite  cold  it  is  weighed.  Suppose  that  the  weight  of 
sulphate  of  lime  thus  obtained  should  be  1 1  centigrammes ;  as  25 
grammes  of  sugar  were  taken,  the  weight  of  sulphate  of  lime  to 
100  grammes  of  sugar  will  be  0  gr.  44  centigx-ammes,  or  0-44 
per  cent. 

If  then  the  sugar  in  question  gave  Ly  incineration  2  per  cent,  of 
ash  for  example  we  know  that  in  this  ash  there  is  0-44  less  one 
tenth,  or  0-4  per  cent,  of  sulphate  of  lime,  and  in  this  case  there 
should  be,  in  our  opinion,  two  separate  calculations  made  of  the  value 
of  the  salts  from  which  the  ash  is  formed,  as  is  done  in  the 
laboratories  of  the  refiners. 

The  1-6  per  cent,  of  the  non-calcareous  ash  should  be  multiplied 
by  the  coefficient  5  or  rather,  as  we  shall  show  further  on,  by  3-6 
and  the  0-4  per  cent,  of  ash  from  the  calcareous  salts,  lime,  or 
insoluble  matters,  such  as  sand  which  are  thus  weighed  with  the 
lime,  must  be  multiplied  by  another  coefficient. 

"We  say  by  another  coefficient  because  we  must  acknowledge 
that  if  the  lime  and  the  salts  of  lime  arc  easily  eliminated  by  the 
charcoal,  it  is  not  the  less  true  that  the  refiner  will  need  more 
charcoal  than  if  this  lime  did  not  exist  in  the  sugar.  It  is  needful 
to  allow  for  that. 

The  determination  of  the  lime  may  appear  tedious  because  our 
explanation  of  the  process  is  given  at  some  length,  but  it 
does  not  in  fact  require  much  labour,  because  the  only  operations 
requiring  much  time  are  the  depositing  of  the  precipitate  and  the 
drying  of  the  precipitate  after  the  addition  of  the  acids,  which  wiU 
go  on  without  the  surveUlance  of  the  analyst,  who  may  therefore 
while  they  are  in  progress  be  occupied  with  other  matters. 

Besides  when  this  sort  of  assay  has  been  made  and  carcfuUy 
noted  several  times,  by  making  'several  comparative  experiments  as 
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to  the  deptli  of  the  deposit  in  the  gauge  and  the  -wcight'of  the 
precipitate  formed  later  on,  it  may  at  length  be  siifficient  to 
determine  only  the  depth  of  the  deposit ;  but  for  this  it  will  bo 
needful  to  use  a  long  straight  narrow  gauge  in  order  that  the  cubic 
ceutimeters  divided  into  tenths  may  occupy  some  space  especially 
towards  the  bottom.  Thus  we  know  very  nearly,  that  if  a  deposit 
occupies  f  of  a  cubic  centimeter,  for  example,  after  being  allowed 
to  settle  2  hours  at  a  temperature  of  50°  C.  (122°  F.)  it  will  give  a 
certain  weight  of  dry  precipitate  if  the  assay  is  continued.  Besides 
by  drying  the  precipitate  of  oxalate  of  Ume  and  weighing  it,  we 
may  calculate  what  would  have  been  the  weight  of  sulphate  of 
lime  had  the  operation  been  completed :  thus  1  of  oxalate  of  lime 
corresponds  to  0-93  of  sulphate  of  lime,  so  that  the  weight  of  oxalate 
of  lime  multiplied  by  0-93  will  give  that  of  the  sulphate  which 
would  have  been  formed  from  it. 

As  to -the  estimation  of  the  quantity  of  free  lime,  that  is  very 
difficult  because  it  can  only  be  found  separately  by  alkalimetrical 
assay,  and  in  this  case  it  will  be  needful  to  ascertain  the  other 
alkalies,  such  as  potash  and  soda,  which  may  be  present  with  it  in 
the  sugar,  and  which  require  tedious  and  minute  analysis.  StiU 
the  proportion  of  free  lime  which  may  be  found  in  sugar  is  verj- 
small ;  it  corresponds  to  the  excess  of  lime  which  may  have  been 
used  in  the  syrups  by  the  manufacturer ;  and  we  know  that  this 
excess  cannot  pass  a  certain  proportion  without  impeding  the 
boiling. 

The  largest  quantity  of  free  lime  which  may  be  used  harmlessly 
is  1-lOOOth  in  the  juice  at  25°,  or  say  2-lOOOths  in  the  mmse  cuite ; 
that  is  to  say,  1000  grammes  or  1  kilog  of  mmse  cuite  may 
contain  2  grammes  of  lime  in  solution,  forming  sucrate  of  lime. 
This  sucrate  of  lime  wiU  not  ciystaUise  but  is  found  in  the  molasses 
which  is  mixed  with  the  sugar:  if  then  100  grammes  of  sugar 
retain  10  grammes  of  molasses  there  will  be  present  0  gr.  0-2 
centigrammes  of  lime,  «.  e.,  0"02  per  cent. 

(To  he  eontimud.) 
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OX  CANE  MANUEE. 

By  Dii.  T.  L.  Pnipsox,  F.C.S.,  &c. 
[^Fortneiiy  of  the   Unmniiy  of  Brussels.) 

I  have  already  made  known  in  a  series  of  papers  published  in  this 
journal,  the  practical  results  at  which  I  have  arrived,  after  a 
careful  and  prolonged  ansilytical  examination,  of  the  cane  soils  of 
British  Guyana,  the  "West  India  Islands  and  Australia,  and  after 
having  been  put  into  possession  of  facts  connected  with  the 
treatment  of  these  soils  since  they  were  first  placed  tinder  cul- 
tivation. In  the  first  place,  I  drew  attention  to  the  exhaustive 
properties  of  sulphate  of  ammonia — a  very  valuable  manure  when 
properly  employed  with  others — alluding  to  the  opinion  of  Baron 
Yon  Licbig,  whose  views  coincide  with  my  own  experience,  that 
when  employed  alone  it  ends  by  reducing  the  productive  power 
of  the  very  best  soils. 

I  then  discussed  briefly  the  properties  of  the  other  manures  and 
stimulants  which  have  been  experimented  with ;  and  finally,  I  • 
made  known  that  which,  in  the  absence  of  good  farmyard  manure, 
I  consider  for  any  species  of  soil,  to  be  the  best  product  yet  known 
for  the  sugar  cane. 

During  the  publication  of  these  papers,  and  ever  since,  I  have 
continued  to  devote  considerable  attention  to  this  subject,  and  have 
carried  on  an  active  correspondence  with  planters  in  various  parts 
of  the  world,  the  general  tenor  of  which  shows  me  that  there  arc 
still  a  few  points  to  which  it  is  necessary  to  allude. 

I 'may  take  this  opportunity  of  stating  that  great  care  is  now 
generally  bestowed  upon  the  manufacture  of  those  artificial  manures 
which  consist  of  mixtures  of  superphosphate  with  Peruvian  guano, 
or  of  superphosphate  with  sulphate  of  ammonia ;  and  perhaps 
nothing  could  be  more  perfect  ui  this  respect  than  the  products 
manufactured  by  Messrs.  Amott  &  Co.,  of  Liverpool  and  London. 
I  have  been  infoimed  that  in  many  instances  these  compounds 
have  given  ^■VY\  excellent  rei=iultp. 
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But  the  object  which  the  agricultural  cliemist  must  now  have  in 
view  is  the  production  of  a  manure  that  will  not  only  cause  the 
soil  to  yield  its  utmost  for  a  time,  when  worked  with  proper  care, 
but  one  which  shall  also  prevent  its  ultimate  cxliaustion.  The 
market  gardens  around  London,  particularly  those  near  my  own 
residence,  supply  us  with  a  proof  that  this  can  bo  done  with  fann- 
yard  manure  in  our  climate  ;  and  it  is  this  object  which  the  Urban 
cano  manure  is,  in  my  opinion,  calculated  to  fulfil  in  the  tropics. 

I  will  commence  this  part  of  the  subject  by  referring  to 
a  test  by  which  the  Urban  manure  can  be  readily  distinguished 
from  any  other :  it  consists  in  its  property  of  yielding  a  certain 
amount  of  its  organic  substance  to  strong  alcohol  (rectified  spirits 
of  wine),  and  -fonning  therewith  a  dark  coloured  solution.  No 
other  manure  known,  except  famyard  dung,  presents  this  property ; 
and  though  it  might  be  artificially  given  to  a  small  sample,  it 
would  be  impossible  to  give  it  to  a  bulk  of  some  50  or  100  tons. 

A  few  weeks  ago,  au  analysis  of  the  Urban  cano  manure  was 
forwarded  to  me  from  Domcrara,  and  I  was  asked  whether  it 
represented  its  composition  ?  Now  this  analysis  had  been  performed 
on  a  genuine  sample  of  Urban  manure,  but  it  had  been  treated  as 
if  it  were  a  supcrphospluitc,  and  the  usual  incomplete  and  unsatis- 
factory commercial  analysis  as  applied  to  the  latter  had  been  applied 
to  it,  consequently  no  idea  either  of  its  composition  or  its  valuo 
had  been  arrived  at.  This  fact  induces  mc  to  refer  rather  more 
fully  than  I  have  yet  done  to  the  chemical  constitution  of  tlic 
Urban  cane  manure,  and  it  will  readily  be  seen  that  nothing  short 
of  an  ultimate  analysis  can  give  the  most  remote  idea  of  its  nature. 

The  immediate  analysis  of  the  Urban  cane  manure  shows  that  it 
contains  all  the  ingi-cdicnts  found  in  well  made  farmyard  manure  ; 
and  if  we  suppose  the  latter  deprived  of  its  abundant  moisture,  the 
composition  of  the  two  Avould  bo  very  similar,  Tlicsc  ingredients 
are  urea,  urate  of  ammonia,  acetate  and  lactate  of  lime,  soda  and 
potash,  ulmate  of  lime,  fumate  of  ammonia  (discovered  by  Baron 
P.  Thenard),  phosphate  of  ammonia  and  magnesia,  phosphate  of 
lime,  sulphate  of  lime,  sulphate  of  potash,  sulphate  of  soda, 
albuminous  and  carbonaceous  matters  in  a  state  of  decomposition. 
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cliloride  of  sodium,  chloride  of  magnesium,  soluble  silica,  phosphate 
of  soda,  oxides  of  iron,  manganese,  and  alumina,  moisture  (from  10 
to  15  per  cent.)  and  sand  (about  8  per  cent.). 

I  will  now  refer  to  its  ultimate  analysis.  As  I  have  stated  in 
former  papers,  the  composition  of  the  Urban  manure  is  made  to 
differ  slightly  for  the  various  soils  when  their  composition  is  known 
with  accuracy.  To-day  I  will  give  three  examples  of  large  average 
bulks — No.  1  for  an  estate  in  Demerara,  Jfo.  2  and  No.  3  for 
estates  in  two  of  the  Islands.  By  the  side  of  these  I  have  placed 
the  ultimate  analysis  of  a  sample  of  good  farmyard  manure  from 
Surrey : — 


Urban  Cajie  Man- 

JKB. 

FaemtakT) 

No.  1. 

No.  2. 

No.  3. 

Mandrb. 

10-50 

.  12-14  .. 

lis  uu 

,  .  66-17 

Organic  matters . . . . 

31-10 

.  .  40-00    . . 

26-60 

. .  28-24 

Phosphoric  acid  . . . . 

8-70 

.  10-41  .. 

11-61 

.  .  0-27 

Sulphuric  acid  . . , . 

11-76 

.    8-89  .. 

y  ou 

A.I  1 

1-50 

.    1-20  .. 

2-40 

. .  trace. 

18-06 

.  14-21  .. 

17-59 

. .  2-18 

0-80 

.     1-14  .. 

2-50 

.  0-10 

2-21  .. 

2-00 

. .  0-60 

Soda   1 

5-64 

•     MO  .. 

1-70 

. .  0-07 

Oxide  of  manganese.. 

0-75  . 

0-30 

Oxide  of  iron  and  ) 

4-00 

. .  0-20 

2-19 

.     2-25  .. 

1-00 

.    0-45    .  . 

0-44 

. .  0-94 

Insoluble    residue  | 

8-00 

. .     6-00    .  . 

9-06 

. .  1-12 

(sand,  &c.)  . . . .  j 

100-00 

100-00 

100-00 

100-00 

Nitrogen  equal  to  ) 

2-85  . 

.    3-28     .  . 

2-40 

.  0-87 

It  has  becli  found  beneficial  to  increase  the  quantity  of  chlorine, 
and  in  the  Urban  cane  manure  of  recent  make  it  amounts  to  about 
twice  the  quantity  indicated  in  these  analyses.  The  above  three 
bulks  were  supplied  for  soils  partially  exhausted  of  their  mineral 
constituents,  for  new  soils,  in  which  these  are  abundant,  the  organic 
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matter  of  the  foccal  substances  can  be  somewhat  increased  •with 
advantage.  I  hope  some  day  to  be  able  to  present  a  careful 
immediate  analysis  of  this  manure,  but  the  accurate  separation  of 
all  its  organic  ingredients  is  a  task  of  great  difficulty,  and  requires 
much  time. 

It  will  now  be  seen  how  absurd  it  is  to  apply  to  such  pro- 
ducts as  these  the  usual  commercial  analysis  of  superphosphates 
(phosphoguano),  which  are  valued  solely  according  to  the  amount 
of  soluble  acid  biphosphate  of  lime  in  their  composition,  whilst  no 
such  product  is  present  in  the  Urban  cane  manure.  Its  phosphate 
of  Umc,  except  a  smaU  amount  of  bone  meal,  which  I  recommended 
to  be  added  to  produce  porosity,  consists  of  "  precipitated  phos- 
phate," which  is  entirely  assimilable,  and  is,  in  my  opinion, 
infinitely  preferable  for  canes,  except  on  soUs  that  are  rich  in  lime. 

It  must  not  be  imagined,  however,  that  this  Urban  cane  manure, 
nor  any  other,  will  dispense  with  a  proper  amount  of  tillage.  "We 
shall  never  possess  a  manure,  as  some  of  my  correspondents  appear 
to  believe,  that  wiU  enable  us  to  dispense  with  labour  altogether. 
This  can  never  happen,  at  least  not  for  canes  or  wheat,  or  any 
plants  growing  in  stiff  clay  soils,  for  air  is  one  of  the  most  neces- 
sary ingredients  in  the  soU,  and  the  more  air  can  be  enclosed  the 
quicker  the  manure  will  disappear,  and  the  more  efficacious  will  be 
its  action  in  a  given  time.  This  remark  applies  especially  to  the 
■  stiff  clays  of  Demerara.  The  benefit  of  labour  in  this  respect  wUl 
be  seen  in  the  following  example : — Two  samples  of  soils,  one  from 
British  Guyana,  the  other  from  Barbadoes,  gave  mc  very  nearly  the 
same  chemical  composition,  they  had  each  been  treated  to  the  same 
amount  of  manure,  but  the  Barbadoes  soU  gave  the  best  crops. 
This  was  explained  by  inspection  of  the  surface  soU.  of  both  plan- 
tations ;  that  of  Barbadoes  was  comparatively  light  and  porous, 
whUst  the  other  was  hard  and  stiff,  in  spite  of  its  normal  amount 
of  organic  matter. 

Laboratory  of  Analytical  C/temistry, 
Putney,  London,  S.Jf. 
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SUCRATES,  AND  THEIR  APPLICATION  TO  THE 
EXTRACTION  OF  SUGAR  FROM  MOLASSES. 
By  M.  E.  Feltz. 

[Jieinff  a  translation  from  tlie  French  of  an  Article  written  by  request  of  the 
Council  of  tlie  "Societe  Technique  Susse,"  and  read  before  a  general  Reunion 
of  the  Members  of  the  Society,  held  at  Goroditsch,  on  the  8th  of  Jan.,  1872.] 


The  extraction  of  sugar  from  molasses  lias  always  occupied  the 
attention  of  sugar  chemists.  MUlious  of  pounds  of  crystaUizable 
sugar  are  every  year  lost  to  consumption  in  this  residue  of  our 
manufactories  and  refineries. 

At  first  sight,  nothing  appears  more  simple  than  the  solution  of 
the  problem  which  wc  have  now  proposed  to  study.  Chemistiy 
teaches  us  in  fact  that  sugar  may  form  with  divers  reagents  some 
insoluble  compounds,  and  the  study  of  the  sucrates  of  lead,  of 
barytcs,  and  of  lime,  forms  part  of  the  elementary  course.  The 
application  of  these  contributions  of  science  to  the  extraction  of 
sugar  might  seem  to  be  quite  straightforward.  Yet  how  unfruitful 
experiments  with  this  aim  have  been  since  the  first  works  of 
Dubrunfaut,  Peligot,  and  Leplay. 

Of  all  the  sucrates  known,  the  sucrate  of  baryta  is  the  only  one 
which  up  to  the  present  time  has  been  regularly  used  industrially. 

It  is  to  M.  Dubrunfaut  that  the  application  of  the  process  is 
owing.  The  sucrate  of  baryta,  the  composition  of  which  was 
determined  by  M.  Peligot,  presents  all  the  properties  of  a  clearly 
defined  compound,  which  may  bo  obtained  in  the  form  of  crystals. 
These  properties  which  with  regard  to  tho  extraction  of  sugar  are 
important  qualities,  distinguish  the  sucrate  of  baryta  from  the  com 
pounds  more  or  less  definite  which  sugar  forms  with  lime. 

M.  Dubrunfaut  applied  the  sucrate  of  baryta  process  in 
1849,  and  at  the  present  time  it  is  still  employed  by  Messrs. 
Tilloy  &  Bernard,  at  Courrieres,  who  by  its  use  extract  nearly 
400  lbs.  of  sugar  per  diem  from  residual  molasses. 

Formerly  sucrate  of  baryta  was  obtained  by  trcatiag  the  molasses 
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Tvith  sulphide  of  barium.  To  render  the  precipitation  complete 
1^-  equivalents  of  sulphide  of  barium  was  required  for  one 
equivalent  of  sugar.  To  this  mixture  was  added  one  equivalent 
of  soda.  There  wis  thus  formed  some  sulphide  of  sodium  and 
some  .sucrate  of  baryta.  On  decomposing  this  latter  by  a  current 
of  sulphurous  acid  there  are  obtained  sulphite  of  baryta  and  a 
sugar  solution  which  will  yield  its  sugar  by  the  ordinary  means. 
The  sulphite  of  baryta  properly  washed  and  dried  serves  to 
reproduce  the  sulphide  of  barium. 

At  Courrieres  the  sucratc  is  obtained  by  the  use  of  hydrate  of 
barvta  proceeding  from  calcination  of  a  mixture  of  natural  carbonate 
of  baryta  and  carbon.  Heated  molasses  is  treated  with  a  boUing  solu- 
tion of  hydrate  of  baryta,  care  being  taken  to  use  an  excess  of  baryta 
in  proportion  to  the  sugar  contained  in  the  molasses.  The  reaction  is 
produced  very  easily  and  the  precipitate  washed  with  hot  water 
produces  after  carbonatation  a  remarkably  pure  syrup,  from  which 
a  suitable  treatment  with  a  mixture  of  sulphuric  acid  and  sulphate 
of  lime  wiU  remove  every  trace  of  baryta. 

Dr.  Stammer  has  published  a  complete  treatise  on  the  chemical 
part  of  this  process,  from  which  extracts  wiU.  be  made  further 
on. 

Experiments  have  been  made  with  ordinary  molasses  having  a 
coefficient  of  purity  of  61  to  62.  One  pound  of  hot  molasses 
treated  with  half-a-pound  of  hydrate  of  baryta  served  for  the 
production  of  the  sucrate.  A  small  quantity  of  boUing  water  was 
added  to  this  mixture  which  was  then  allowed  to  deposit.  In 
.decanting  the  precipitate  was  separated  from  the  mother  liquor, 
which  was  of  the  gravity  of  30°  Brix. 

By  adding  two  successive  portions  of  boiling  water  to  the 
deposit,  there  were  obtained  by  successive  decantations  two 
washings  markLig  respectively  15°  and  8°  Brix.  On  the  first  of 
these  washings  being  mixed  with  the  mother  liquor  the  liquid 
obtained  marked  17°  Brix,  after  saturation  and  boiling  it  marked 
14-5°  Brix  with  a  coefficient  of  purity  of  22-6.  1040  cubic 
centimeters  of  this  solution  contained  45  grammes  of  sugar.  The 
second  washing  was  treated  in  the  same  way^  and  1080  c.  c.  of  a 
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gravity  of  6-6°  Brix  with  a  coefficient  of  purity  of  49  contained  33 
gi'ammes  of  sugar. 

Thus  then  by  making  these  two  washings  there  was  a  loss  of 
80  grammes  of  sugar,  i.e.,  16  per  cent,  of  the  weight  of  the 
molasses,  or  32  per  cent,  of  the  total  quantity  of  sugar  contained 
in  the  molasses,  thus  the  yield  from  the  sucrate  could  not  by  any 
means  be  more  tlian  34  per  cent,  of  the  weight  of  the  molasses. 

The  washings  contained  beside  sugar  and  some  impurities,  nearly 
one-fifth  of  the  whole  quantity  of  baryta  used,  but  suitable 
treatment  by  carbonic  acid  reduced  this  loss  to  3  or  6  per  cent. 

The  sucrate  of  baryta  gave,  after  carbonatation,  a  syrup  having 
a  co-efficient  of  purity  of  96-9.  This  figure  speaks  so  eloquently 
that  it  is  useless  to  descant  on  the  qualities  of  such  a  syrup. 

It  is  well  known  that  baryta  is  poisonous  ;  rt  was  therefore  very 
important  to  see  whether  it  is  reaUy  completely  eliminated  by  the 
treatment  to  which  the  syrup  is  submitted  before  it  is  crystallized. 

By  adding  to  the  syrup  a  little  lime  and  some  sulphuric  acid,  a 
deposit  of  sulphate  of  baryta  is  formed ;  and  in  syrups  thus  treated 
the  least  trace  of  baryta  cannot  be  discovered,  even  by  the  most 
sensitive  tests.  The  quantity  of  sulphate  of  lime  which  remains 
in  solution  at  the  end  of  the  treatment  does  not  exceed  0'2  per 
cent,  of  the  weight  of  the  sugar. 

On  filtering  the  solution  through  proper  material  the  same 
result  is  arrived  at.  The  loss  of  baryta  due  to  this  treatment  ia 
nearly  one-tenth,  which  makes  the  total  loss  amount  to  nearly 
7  per  cent,  of  the  quantity  employed.  Let  us  compare  these 
results  with  Dr.  Stammer's  conclusions : — 

"  1. — It  is  easy  by  the  use  of  sulphate  of  Ume  completely  to  pre- 
cipitate the  baryta  even  from  strongly  alkaline  solutions.  Thus, 
the  sugar  may  be  obtained  from  the  sucrate  of  baryta  in  which 
there  wiU  not  remain  the  least  trace  of  baryta. 

"2. — The  sucrate  obtained  from  the  molasses  is  so  pure,  after 
simply  washing,  that  the  syrups  proceeding  from  it  give  up  the 
greater  part  of  their  sugar  on  crystallization. 

"  3. — The  washing  waters  should  be  treated  by  carbonic  acid  if  it 
is  wished  to  avoid  great  loss  of  barytt^, 
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"  4. — Notwithstaricling  eveiy  precaution  the  loss  of  baryta  is  so 
considerable  as  to  affect  the  economical  results  of  the  process. 

"5. — The  loss  of  sugar  is  also  very  noticeblo,  and  thus  all 
the  sugar  contained  in  the  molasses  is  far  from  being  extracted." 

M.  Ahrons  had  the  opportunity  of  visiting  the  establishments  of 
JEessrs.  Tilloy  and  Bernard,  in  which  nearly  1,500,000  lbs.  of 
molasses  are  treated  annually  for  the  production  of  sugar  or 
alcohol.  "Whilst  admiring  the  grand  effects  produced  in  this 
immense  establishment,  the  visitor  was  not  disposed  to  imitation. 
The  works  appeared  to  him  so  colossal,  the  working  so  difficult,  the 
manipulation  of  the  caustic  baryta  so  disagreeable,  that  M.  Ahrens, 
although  doing  justice  to  tho  truly  marvellous  manner  in  which 
the  establishment  is  conducted  by  Messrs.  Tilloy  and  Bernard, 
confessed  that  the  great  difficulties  deterred  him  from  aU  desire  of 
■  imitation. 

Doubtless,  considerations  of  this  sort  have  prevented  the  more 
general  application  of  the  process.  Sucrato  of  baiyta  appears 
to  have  been  tried  in  Eussia;  the  industrial  and  scientific 
value  of  the  process  is  beyond  question,  but  the  difficulties  of 
procuring  baryta  are  too  great,  and  the  manipulations  too  disagree- 
able ;  in  addition  to  the  fact  that  it  requires  considerable  capital, 
for  tho  hope  to  be  entertained  of  seeing  the  process  extend  in  Eussia. 

If  the  extraction  of  sugar  by  the  sucrate  of  baryta  may  bo 
considered  as  perfectly  resolved  by  M.  Dubrunfaut's  process,  it  is 
not  the  case  with  regard  to  the  application  of  sucrate  of  lime  to 
the  solution  of  the  same  problem. 

Numerous  and  persevering  efforts  have  been  made  for  thirty 
years  past  to  replace  the  bai-yta,  so  difficult  to  obtain,  by  lime, 
which  is  so  common  and  so  generally  used  in  the  sugar  manufacture. 
If  sucrate  of  lime  could  be  successfully  used  in  the  defecation  of 
the  juice,  the  cost  of  manufacture  would  be  considerably 
diminished. 

To  understand  the  methods  pursued  by  tho  numerous  inventors 
who  have  endeavoured  to  solve  this  problem,  it  will  be  needful  to 
glance  at  the  principal  properties  of  sucratos  of  lime. 
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We  owe  to  M.  Peligot  the  first  careful  researches  into  these 
suerates,  and  into  the  general  subject  of  the  action  of  lime  on 
saccharine  solutions.  This  chemist  recognises  two  definite  com- 
hinations  of  lime  and  sugar.  The  monohasic  sucrate  containing 
14  per  cent.,  and  the  tribasic  sucrate  containing  33  per  cent,  of 
lime.  The  monobasic  sucrate  is  formed  whenever  sugar,  water 
and  lime  are  brought  together.  This  sucrate  is  soluble  in  sugar 
solutions,  and  the  solution  in  its  turn  possesses  the  property  of 
dissolving  lime  but  never  in  sufficient  quantity  to  form  sucrate 
with  two  equivalents  of  lime.  The  tribasic  sucrate  is  precipitated 
,  from  solutions  of  neutral  sucrate  when  raised  nearly  to  the  boiling 
point.  This  sucrate  separated  from  the  solution  by  filtration  whilst 
liot  becomes  insoluble  in  hot  water,  and  even  in  cold. 

The  more  recent  experiments  of  M.  M.  Boivin  and  Loiseau 
repeated  and  overlooked  by  a  Commission  whose  proceedings  were 
reported  by  M.  Polouze  have  proved  that  the  sucrate  which  is  formed 
in  the  cold  by  a  mixture  of  lime  and  dissolved  sugar  is  a  bibasic 
sucrate.  H.  Dubrunfaut  had  already  indicated  in  1851  the 
conditions  of  temperature  required  for  the  formation  of  this  com- 
pound.   Sucrate  of  one  equivalent  was  then  unknown. 

According  to  M.ll.  .Eoivin  and  Loiseau  the  addition  of  lime  to 
sugar  solutions  will  at  first  produce  sucrate  of  3  equivalents 
which  dissolves  in  sweet  water,  the  proportion  of  ■  sugar  never 
being  fully  combined.  Tribasic  sucrate  is  precipitated  when  the 
temperature  is  raised,  or  it  becomes  decomposed  into  bibasic  when 
the  temperature  is  lowered  towards  the  freezing  point. 

M.  Peligot  observed  that  the  proportions  of  lime  dissolved  by  the 
sugar  solutions  varied  with  their  density,  il.  Dubrunfaut  on  the 
other  hand  insisted  on  the  fact  which  he  mentioned  in  1851  of  the 
influence  of  temperatm-e  on  the  solubility  of  the  lime.  He  had 
obtained  by  varying  the  temperature  and  the  density,  solutions 
containing  from  l-4th  of  an  equivalent  of  the  base  at  boiling  point, 
up  to  2  equivalents  at  the  freezing  point.  It  is  needless  to  remark 
that  M.  Dubrunfaut  proportioned  the  lime  dissolved  to  the  total 
quantity  of  sugar  in  solution.  More  recent  experiments  have  shown 
that  there  is  always  an  excess  of  sugar  uncombined. 
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When  eonccntratcci  sugar  solutions  aro  saturated  with  lime, 
either  a  precipitation  of  an  insoluble  compound  tates  place,  or  the 
whole  mass  becomes  gelatinous. 

It  was  M.  Peligot  who  discovered  the  fii'st  of  these  two  reactions 
which  has  served  as  the  base  of  many  processes  of  extraction  ;  tho 
following  is  an  extract  from  M.  Pcligot's  obsers-ations : — ■ 

"  When  it  is  sought  to  saturate  with  lime  a  liquid  containing 
30  per  cent,  of  sugar,  the  lime  solution  becomes  at  first  very 
Tiscous,  but  solidifies  into  a  mass  at  the  end  of  a  certain  time. 
There  may  also  be  obtained  at  once  a  precipitation  of  sugar  in  the 
form  of  a  calcareous  compound,  scarcely  if  at  all  soluble,  by  adding 
lime  to  a  syrup  marking  36°  Baume.  In  cither  case  the  product  is 
mixed  with  an  excess  of  lime  which  it  appears  impossible  to 
separate." 

Another  property  of  limed  sugar  solutions  noted  by  M. 
Dubrunfaut  in  1851  has  been  the  subject  of  a  patent  for  some 
years  for  the  extraction  of  sugar:  it  is  tliis — "monobasic  sucrate 
of  lime  treated  by  carbonic  acid  only  becomes  turbid  when  the 
solution  contains  one  third  of  an  equivalent  of  carbonate  of  lime 
for  one  equivalent  of  sugar.  In  this  case  the  sugar  still  retains 
two-thirds  of  the  equivalent  of  lime.  Bj-  continuing  the  carbomc 
reaction,  the  liquor  continues  to  get  more  turbid  until  at  a  certain 
time  it  becomes  a  stiff  gelatinous  mass." 

Alcohol  produces  on  limed  sugar  solutions  some  reactions  which 
have  been  carefully  noted  by  M.M.  Boivin  and  Loiseau.  These 
gentlemen  have  proved  that  all  calcareous  .sugar  solutions  when 
treated  by  alcohol  invariably  yield  a  precipitate  containing  24-6 
per  cent,  of  lime.  This  precipitate  may  be  washed  with  alcohol 
sufficiently  weak  not  to  precipitate  the  sugar,  or  it  may  be 
washed  with  cold  distilled  water  free  from  carbonic  acid.  The 
washings  are  tedious  and  need  great  care  to  remove  all  the 
free  sugar. 

This  difficulty  of  extracting  the  free  sugar  from  the  sucrates,  on 
which  M.M.  Boivin  and  Loiseau  insist,  and  with  i-eason,  becomes 
almost  insumiountable,  when  instead  of  solutions  of  pure  sugar 
impure  syrups  arc  used.    It  is  not  then  merely  a  question  of 
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extracting  the  free  sugai',  but  also  of  separating  the  impurities  of 
the  mother  liquor  obtained  from  the  sucrate.  This  is  the  stumbling 
block  in  the  way  of  the  success  of  every  process  hitherto  discovered 
grounded  on  the  formation  of  sucrates  of  lime. 

The  most  remarkable  property  of  calcareous  sugar  solutions 
is  without  doubt  that  of  precipitating  an  insoluble  sucrate  by 
boiling.  Thus  the  first  efforts  of  chemists  were  directed  to  the 
application  of  this  reaction  to  the  extraction  of  sugar.  Messrs. 
Dubrunfaut  and  Leplay  patented  this  reaction  in  1849.  M.  Peligot 
also  in  his  memoir  presented  to  the  Academy  of  Sciences,  3  May, 
1861,  also  speaks  of  his  efforts  ia  this  direction: — "I  have  been 
able,"  said  he,  "to  obtain  from  raw  beet  sugar  molasses  25  per 
cent,  of  crystaUizable  sugar  by  the  sole  agency  of  lime,  carbonic 
or  sulphuric  acid.  Obtained  by  separating  the  basic  sucrate  of 
the  liquid  by  boiling,  and  by  .saturating  this  liquid  with  a  fresh 
quantity  of  lime  several  times  after  cooling,  the  quantity  of  sugar 
is  less  than  that  extracted  by  M.  Dubrunfaut  from  the  same 
residues,  by  precipitating  in  a  single  operation  the  sugar  in  the 
form  of  sucrate  of  baryta ;  but  the  low  price  of  lime,  its  harmless 
nature,  and  many  other  circumstances,  give  nevertheless  some 
interest  to  my  experiments." 

Whatever  the  mode  of  industrial  operation  recommended  by 
M.  Peligot,  the  efforts  of  this  savant  do  not  appear  to  have  been 
more  successful  than  those  of  Messrs.  Dubrunfaut  and  Leplay. 

The  former  thus  speaks  of  the  results  of  his  studies  on  this 
subject. 

The  natural  and  praiseworthy  desire  to  substitute  lime  for 
baryta  has  led  us  to  make  many  researches  and  efforts  towards 
this  end,  since  we  made  known  in  1849  with  M.  Leplay  the 
system  of  working  sugar  by  means  of  sucrate,  and  we  seriously 
believed  up  to  1851  that  we  had  found  in.  the  tribasic  sucrate,  dis- 
covered by  M.  Peligot  in  1838,  a  base  for  the  operations  of  manU" 
facture  for  the  solution  of  this  important  problem.  It  came  to 
nothing,  and  we  have  already  declared  that  we  were  mistaken  in 
looking  in  this  direction,  and  we  have  explained  the  causes  of  our 
error.  "We  have  in  factprovcdthat  thouglnvith  pure  sugarAvemaybc 
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able  to  prepare  in  appearance  a  basic  sucrate  of  lime,  from  -whicli 
■\ve  arc  able  to  extract  the  sugar  by  means  of  acids  this  process 
applied  to  impure  syrups,  like  molasses,  will  not  result  in  the  for- 
mation of  a  pure  defined  sucrate,  from  which  pure  sugar  may  be 
obtained. 

fTo  be  continued^ 


THE  SUGAR  IITDUSTRY  IN  NEW  SOUTH  WALES. 


One  strong  beam  of  hope  shines  from  the  northern  rivers.  The 
sugar  industry  there  is  assuming  great  and  permanent  proportions. 
It  has  passed  through  a  critical  stage  and  is  emerging  with 
honom-s.  In  the  first  instance,  it  seemed  necessary  to  exaggerate 
the  expectations  fonned  of  the  sugar  cane  in  order  to  get  anyone 
to  try  it,  and  since  it  was  planted  until  the  present  year  the  con- 
ditions for  testing  its  worth  hare  been  absent;  for,  when  the 
season  was  good,  the  necessary  machinery  was  absent ;  and  when 
the  machineiy  arrived  the  season  was  adverse.  Although  a  strong 
opinion,  based  on  physical  considerations,  was  expressed  from  the 
first  concerning  the  suitability  of  the  crop  to  this  colony,  gross 
ignorance  prevailed  respecting  the  treatment  of  the  cane  and  the 
manipulation  of  the  juice.  Experience  had  to  be  purchased  at 
considerable  cost,  for  many  of  those  who  first  ventured  to  make 
make  sugar  utterly  failed  in  the  attempt,  and  have  been  obliged  to 
retire  from  the  field.  These  failures,  and  the  miserable  weather 
that  prevailed  during  the  sugar-making  season  last  yeai*  and  the 
year  previous,  induced  many  men,  not  only  to  abstain  from  plant- 
ing more  cane,  but  to  determine  to  plough  up  what  they  had.  A 
favourable  winter  and  a  genial  spring  have  happily  operated  to  stop 
this  process.  The  cane  is  taken  into  favour  again.  Planting  is 
going  on  anew.  The  abandoned  mills  are  again  at  work,  and 
confidence  is  restored.     The  planters  and  manufacturers  arc 
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beginning  to  understand  -what  they  are  doing,  and  "wiat  they  have 
to  expect,  and  they  find  the  reward  promised,  fully  equal  to  the 
toil  and  expenditure  required.    The  experience  of  the  last  year  or 
two  has  thrown  a  good  deal  of  light  upon  the  worth  of  the  several 
sorts  of  cane,  some  being  of  little  value  and  some  of  special 
adaptation  to  particular  circumstances.    The  planters  are  acquiring 
knowledge  of  the  soils  best  suited  to  the  several  varieties  of  cane 
and  the  treatment  needed  to  bring  out  their  virtues.    They  are 
also  finding  out  when  it  is  best  to  plant  and  when  to  cut.    At  first 
mistakes  were  made  in  these  matters  that  will  henceforth  be 
avoided.    It  is  hoped,  too,  that  the  want  of  harmony  between  the 
sugar-makers  and  the  growers,  which  was  the  result  of  misunder- 
standing and  misinformation  on  the  part  of  the  latter,  may  be  no 
longer  observable.    They  now  see  the  bulk  that  can  be  gro-\vn  and 
what  it  costs  to  grow  it,  and  are  able  to  compare  the  results  of 
growing  cane  with  the  results  of  growing  maize.    It  is  generally 
admitted  that  an  ordinary  crop  of  cane  pays  far  better  than  an 
extraordinary  crop  of  maize.    On  this  point  we  quote  from  the 
letter  of  our  special  reporter  to  the  Clarence.    He  inserts  the, 
evidence  given  by  the  lessee  of  one  of  the  sugar  miUs : — "  In 
reply  to  queries  about  cane  and  com,  I  would  say  that  I  am  this 
Beason  paying  fi-om  £15  to  £16  10s.  for  good  full  crops  of  cane  per 
acre,  such  acres  jrielding  from  35  to  45  tons.    I  am  paying  15s. 
per  ton  for  cane  delivered  at  the  mill.     Cane  delivered  on  the 
river  bank  at  a  distance  from  the  mill  is  worth  about  12s.  per  ton. 
The  cost  of  cultivating  an  acre  of  cane,  is  £6  to  £8  the  first  year, 
and  £5  for  ratoon  crops.    The  cost  of  cultivating  an  acre  of  maize, 
including  thrashing,  &c.,  is  about  half  the  above.    The  average 
yield  of  cane  per  acre  is  about  35  tons.    The  average  yield  of  diy 
sugar  per  acre  about  2  tons.    The  price  of  sugar  at  the  null  about 
£32  per  ton." 

It  was  considered  that  New  South  "Wales  had  no  chance  as  a 
sugar  producer  against  Queensland.  But  it  does  not  seem  to  be  so. 
The  yields  this  season  are  reported  to  excel  those  of  the  Queens- 
land growers.  The  cane  crop  of  last  season  on  the  Clarence  did 
not  cover  more  than  446  acres — the  amount  of  sugar  sold  and  con- 
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sumed  is  set  down  at  1,072  tons,  so  that  the  produce  per  acre  must 
have  been  about  2i  tons.  In  Queensland,  however,  they  have 
overtaken  their  own  consumption;  wo,  on  the  other  hand,  must 
multiply  our  present  product  by  thirteen  before  wc  reach  a  like 
point. — Sydney  Morning  Serald. 


BEITISH  REFINERS  AND  THE  PRENCH  DRAWBACKS. 


The  increase  of  the  French  sugar  duties,  which  wiU  add  materially 
to  the  bounty  obtained  by  the  Parisian  refiners  on  the  export  of 
loaf  sugar,  appears  to  have  alarmed  refiners  on  this  side  the  channel 
and  led  them  to  consider  the  probable  increase  in  the  difficulties  of 
their  position.  Refining  proper,  that  is,  the  making  of  loaf  sugar, 
has  been-'almost  extinguished  in  this  country  by  the  competition  of 
the  French  and  Dutch.  The  successive  reductions  in  the  sugar 
duties  in  this  country  have  been  followed  by  greatly  increased 
imports  of  loaf  sugar  relatively  to  the  imports  of  raw. 

The  practice  of  giving  open  or  disguised  bounties  on  the  export 
of  loaf  sugar,  part  of  the  system  of  protecting  native  industry,  is 
of  long'standing  in  several  continental  countries,  and  to  put  an  end 
to  this  practice  was  the  object  of  the  sugar  Convention  of  1864. 
A  contemporary  asserts  that  the  Convention  has  utterly  failed  to 
accomplish  the  end  intended  "through  the  ignorance  of  the  subject 
shown  by  the  negotiators  and  their  complete  neglect  in  omitting  to 
consult  practical  or  scientific  persons  on  the  question."  Now 
supposing  that  the  Convention  has  failed  in  its  object,  it  is  not  for 
the  reasons  given,  inasmuch  as  the  parties  interested  were  consulted 
before,  and  during  the  progress  of  the  negotiations,  whilst  practical 
refiners  from  all  the  four  countries  were  engaged  in  superintending 
the  Cologne  experiments,  by  which  the  relations  between  duties  and 
drawbacks  have  been  regulated  ever  since.  Had  the  Convention 
never  been  entered  into,  it  is  quite  possible  that  the  position  of  the 
British  refiner  might  have  been  even  worse  than  at  present, 
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inasmucli  as  protection  to  our  native  industry  was  even  then  a 
tting  of  the  past,  whilst  it  has  continued  to  exist  up  to  the  present 
in  all  the  other  countries  parties  to  the  Convention.  In  reality  the 
increased  import  of  French  loaves  has  not  been  in  consec[uence  of 
the  Convention,  but  in  spite  of  it,  as  -will  be  seen  from  the  fact  that 
after  a  considerable  reduction  in  the  sugar  duties  of  this  country  in 
1864,  the  import  of  loaf  sugar  increased  nearly  threefold  in  the 
same  year,  though  the  Convention  was  not  ratified  until  the 
year  following.  The  yields  obtained  by  the  Cologne  experiments 
fairly  represented  the  state  to  which  refining  had  then  attained 
in  Europe,  and  if  there  had  been  no  improvement  in  the  process, 
no  change  in  the  proportions  of  sugar  used,  and  if  the  provisions 
of  the  Convention  had  been  fairly  carried  out,  there  is  no  doubt 
but  that  its  object  would  have  been  attained,  by  the  refiners  of  all 
the  four  countries  being  placed  as  nearly  as  possible  on  an  equality. 

The  assessment  of  the  duties  on  raw  sugars  according  to  their 
saccharine  value  with  drawbacks  on  refined  exactly  to  correspond  is 
iinquestionably  the  most  equitable  in  principle,  and  if  it  could  be 
earned  out  in  its  integrity  would  leave  nothing  to  be  desired.  The 
assessment  by  colour  and  apparent  value,  is  of  course  only  an 
approximation  to  this,  but  that  it  is  an  approximation,  on  colonial 
sugar  at  least,  ■svill  not  be  denied.  The  Cologne  experiments  were 
made  on  mixtures  of  sugars  of  various  kinds,  chosen  by  colour  and 
appearance  to  represent  the  different  standards;  some  of  these 
mixtures  were  entirely  composed  of  colonial  sugars,  and  all  of 
them  chiefly  so,  the  proportions  of  the  various  kinds  used  in 
refining  in  the  four  countries  being  carefully  preserved.  Since 
that  time  the  proportion  of  beet  sugars  used,  especially  in  France 
has  very  largely  increased,  and  as  is  well  known  the  relation 
between  colour  and  saccharine  value  is  not  nearly  so  close  in  beet 
as  in  colonial  sugars ;  buying  by  analysis  is  also  universal,  so 
that  French  refiners  are  able  to  obtain  much  greater  returns  than 
those  of  the  Cologne  yields.  Besides  it  must  not  be  forgotten  that 
the  process  of  refining  has  been  greatly  improved,  and  although 
this  may  be  said  to  apply  to  refiners  on  both  sides  of  the  Channel, 
the  greater  advantage  is  with  those  where  the  dutj  is  the  highest, 
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•when  the  yield  is  in  excess  of  the  fixed  standard.  Thus  as  -was 
pointed  out  in  a  former  number  of  this  magazine,  none  of  the 
conditions  under  which  the  Convention  -was  entered  into  remain 
the  same.  Further,  it  is  -well  kaown  that  the  Convention  has 
never  been  fairly  carried  out  in  Prance  Tvhere  its  provisions  are 
always  interpreted  in  favour  of  the  refiner. 

The  advantages  which  are  now  confessedly  enjoyed  by  the  French 
refiner  wiU  by  the  increase  of  50  per  cent,  in  the  duties  be  greatly 
augmented.  The  value  of  the  four  months  credit,  and  of  the 
overplus  of  yield  beyond  the  Cologne  standards,  will  thus  be 
increased  by  50  per  cent.  We  believe  that  these  considerations 
have  induced  British  refiners  to  take  action  in  the  matter.  The 
initiative  seems  to  have  been  taken  by  the  Greenock  refiners  who 
are  not  makers  of  lump,  and  who  therefore  have  not  yet  felt  the 
direct  competition  of  the  Parisian  refiners,  who  rarely  make  any- 
thing but  fine  loaves  and  low  molasses.  Probably  the  time  when 
French  refiners  wUl  not  only  be  able  to  supply  the  entire  English 
consumption  of  loaf  sugar,  but  will  see  it  to  their  interest  to  become 
makers  of  pieces  and  crushed  as  well,  has  been  foreseen  by  the 
refiners  of  the  North,  who  have  thus  characteristically  taken  time 
by  the  forelock — remembering  the  adage,  that  "prevention  is 
better  than  cure." 

It  is  reported  that  a  deputation  of  refiners  waited  upon  Mr. 
Gladstone  and  Mr.  Lowe  last  week,  and  that  four  of  their  number 
have  gone  to  Paris  to  confer  with  the  "  Committee  of  Fairicants" 
there,  whose  interests  are  by  no  means  identical  with  those  of  the 
refiners  of  their  own  countiy. 

"What  course  is  advocated  by  British  refiners  with  regard  to  the 
duties  and  to  the  Convention  has  not  transpired  beyond  their  own 
circle.  It  is  said  that  refining  iu  bond  forms  part  of  their  programme, 
whether  with  a  single  duty  or  a  scale  does  not  appear.  Eeflning 
in  bond  if  adopted  by  all  the  countries  parties  to  the  Convention, 
— the  duties  being  assessed  only  on  sugars  when  taken  for  home 
consumption  in  the  respective  countries, — would  redi-ess  the  principal 
evil  of  which  British  refiners  complain.  There  would  be  an  end 
of  all  drawbacks,  and  of  all  the  bounties  and  inequalities  connected 
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•with  them,  and  no  country  would  have  a  right  to  interfere  with 
the  system  of  assessment  carried  out  by  any  of  the  others.  The 
expenses  entailed  by  refining  in  bond  would  only  be  transferred 
from  the  present  Custom  Houses,  where  the  labour  and  trouble 
would  bo  greatly  reduced.  There  would  doubtless  be  difficidties 
in  the  way  of  a  scale  of  duties,  and  a  uniform  duty  would  be  more 
favourable  to  the  refiner  who  turned  out  fine  goods  than  to  the 
pieces  maker.  But  there  would  be  no  difiiculty  in  making  a 
difference  between  the  duty  on  loaf,  and  that  on  crushed ;  and  the 
imposition  of  a  low  duty  on  syrup  of  a  certain  poverty  would  to 
some  extent  redress  any  inequality  which  might  press  on  the 
workers  of  low  sugars. 

The  duties  on  imported  sugai-s  raw  and  refined,  and  on  syrup 
going  directly  into  consumption  would  of  course  be  the  same  as  on 
those  leaving  the  refineries.  Thus  one  duty  being  paid  on  loaf,  one 
on  all  other  refined  or  raw  sugars,  and  one  on  aU  syrups  of  a  certain 
poverty  easily  ascertained,  there  would  be  no  sampling  of  sugars 
in  the  Custom  Houses,  nor  comparing  of  colour.  In  the  refineries 
the  duty  might  be  calculated  and  paid  when  the  sugar  was  packed 
and  left  the  refinery  proper  for  the  warehouse,  or  the  product  might 
be  bonded.  "Whatever  the  difficulties  attendant  on  this  system,  the 
expenses  of  collecting  the  duties  would  not  necessarily  be  greater, 
and  might  even  be  less  than  at  present .  Illicit  refining  being  next  to 
an  impossibility  there  would  not  be  much  danger  of  the  revenue  being 
defrauded,  especially  with  low  duties. 

As  a  remedy  for  the  evils  under  which  our  refiners  are  suffering, 
Mr.  J.  B.  Smith,  M.P.,  and  The  Produce  Markets  Review,  which 
objects  to  refining  in  bond,  have  only  to  propose  a  fijsed  duty  on 
sugars  and  syrups  of  all  grades  and  conditions  of  purity,  with  one 
drawback  of  the  same  amount;  and  this  they  call  free  trade.  They 
lose  sight  of  the  fact  that  it  would  be  a  direct  bounty  to  the  foreign 
refiner  of  the  proportion  of  the  duty  corresponding  to  the  difference 
in  the  weight  between  the  raw  sugar  taken  into  the  refinery  and 
the  loaf  sugar  turned  out ;  even  on  fine  beet  sugars  the  loss  is 
placed  by  M.  Dubrunfaut  at  an  average  of  10  per  cent, ;  and  in  the 
case  of  refining  qualities  of  British  West  India'  the  difference  would 
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probably  be  nearer  20  per  cent,  against  the  English  refiner :  this 
■would  be  in  addition  to  any  advantage  the  foreign  refiner  might 
receive  indirectly  from  his  own  Government.  There  is  not  much 
danger  of  this  proposal  being  carried  out,  Mr.  Lowe  not  having 
learnt  the  principles  of  free  trade  from  Mr.  J.  B.  Smith,  M.P.,  but 
rather  holding  those  of  Mr.  Cobden,  whose  lessons  Mr.  Smith 
seems  to  have  forgotten. 


SUGAE  CULTIVATION  IN  NATAL. 


Agriculturally  the  proofs  of  progress  are  confined  almost  entirely 
to  the  coastlands.  In  the  midlands  and  upper  districts  there  has 
been  marked  retrogression,  owing  to  the  causes  just  named.  Largo 
breadths  of  land  have  during  the  year  gone  out  of  cultivation  in 
those  districts.  On  the  coast,  however,  planting  goes  on  apace. 
Sugar,  coffee,  ancl  cotton  take  up  more  and  more  of  the  soil.  Only 
one  new  mill  has  been  erected — ^the  splendid  fabric  on  the  TJmgeni 
Sugar  Company's  estate,  but  as  that  is  the  second  erected  on  one  of 
our  oldest  plantations,  it  indicates  merely  an  expansion  of  an 
existing  enterprise,  not  the  creation  of  a  now  one.  Many  improve- 
ments have  been  effected,  however,  in  old  mills.  Xew  machineiy, 
and  in  some  cases  new  mUl  houses  have  been  put  up.  The  vacuum 
pans  at  Eedclifie  and  Ottawa,  are  in  full  operation,  and  the  sugar 
produced  on  all  estates  where  this  great  adjunct  is  employed, 
will  compare  favourably  with  any  sample  from  Mauritius.  At 
Sunderland,  the  concretor  has  continued  in  active  and  successful 
operation,  and  many  persons  hold  here — as  we  see  elsewhere — that 
a  combination  of  both  systems — the  concretor  and  vacuum  pan — 
conjoined  with  the  central  factory  system — would  represent  the 
perfection  of  economy  in  sugar  making.  There  is  more  and  more 
a  disposition  to  divide  the  two  functions  of  cane-growing  and 
sugar-making — of  the  cultivator  and  the  mill  owner — and  round 
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soToral  estates  already,  small  planters  are  growing  patches  of  oano 
to  crush  at  the  neighbouring  mill.  In  some  cases  land  is  being 
leased  only,  so  that  the  planter  has  to  bear  the  first  cost,  neither  of 
soil  nor  of  machinery,  and  thus  reduces  his  oiitlay  to  a  minimum. 
Difficulties  of  transport  alone  prevent  the  expansion  of  this  system. 
WhUe  oxen  are  so  scarce  and  so  liable  to  sickness  as  at  present,  the 
cost  of  carrying  cane  more  than  a  certain  distance  -would  prove  a 
bar  to  its  profitable  growth.  It  is  possible  that  some  of  the  many 
proposals  that  have  been  put  forward  to  apply  the  wire  rope  system 
may  meet  this  difficulty.  Already  on  hiUy  estates  wire  shoots  ore 
in  general  use,  and  effect  considerable  economy  in  working  expenses. 
Should,  as  is  more  than  probable,  railways  be  carried  out,  the 
relief  of  oxen  now  employed  along  the  main  road,  will  set  free 
large  supplies  for  plantation  service. 

It  is  strange  that  so  little  foreign  enterprise  embarks  in  sugar 
planting  here,  or  rather  it  would  be  had  not  so  many  failures  been 
experienced  during  the  earlier  years  of  the  industry.  These 
failures,  however,  were  the  necessary  consequence  of  inexperience 
and  ignorance.  Things  are  altered  now.  A  generation  of  young 
planters  has  risen  to  maturity,  and  the  losses  of  the  past  have 
taught  their  lessons  and  left  their  fruits.  When  the  stream  of 
coolie  immigration  comes  again  to  set  regularly  this  way,  and  when 
railways  provide  adequate  means  of  transport  for  the  produce  of 
plantations,  the  attention  of  planters  and  capitalists  in  other 
countries  will  probably  be  directed  to  a  country  where  sugar  can 
be  grown  under  conditions  so  advantageous. 

Peices  op  SrjGAK,  &c. — The  weather  during  the  past  month  has 
been  most  favourable  for  planting  operations,  there  having  been 
fine  and  frequent  rains.  On  all  estates  the  hands  ai-e  now  as  busy 
as  they  can  be.  The  advices  received  from  Mauritius  that  there 
would  be  a  deficiencyin  the  crop  there  this  season,  have  caused  holders 
of  lots  here  to  endeavour  to  establish  an  advance  in  prices — an 
effort  in  which  they  have  been  to  some  extent  successful,  liaving 
established  an  advance  on  all  descriptions  of  from  Is.  to  Is.  6d. 
After  the  heavy  rains,  a  little  diy  weather  would  now  be  acceptable, 


154 


THE  SUGAR  CAITE.         Mab.  1,  1872. 


that  crusUiig  operations  might  proceed.    "We  quote  the  rates  as 

follow : — 

"White  crystals  (Tacuum  pan), 

1st  quality  28/6  @  30/0  ^  cwt. 

"White  crystals,  do.  2nd  quality  27/0  @  28/0  „ 

Wliite  crystals  (wetzel  pan) , .  23/6  @  24/0  „ 

Light  yellow  crystal  22/6  @  23/6  „ 

Light  yellow  counters              21/0  @  22/0  „ 

Yellow  ordinary   19/6  @  20/6 

Grey,  dry  and  grainy               18/6  @  19/0  ,, 

Syrups,  yellow                      17/6  @  18/6  „ 

Do.    dark  yellow  and  brown  17/0  @  1 7/C  „ 

Do.   low  brown    15/6  @  16/6  „ 

Kaial  Mereury. 


PROGRESS  OF  THE  BEET  SUGAR  MANTJFACT"(JRE 
IN  PRANCE. 

The  manufacture  is  nearly  finished,  especially  in  le  Nord  and  in 
the  Pm-de- Calais ;  yet  there  are  a  number  of  factories  which  will 
continue  to  work  a  few  days  longer.  The  return  has  not  been 
satisfactory  in  these  two  departments,  where  as  a  general  rule  the 
yield  in  sugar  has  not  been  over  5  per  cent,  [of  the  weight  of 
beet].  Li  la  Somme,  VAime,  P  Oise,  and  some  other  departments, 
the  working  wiU  continue  for  some  time  longer;  and  in  many 
some  of  importance  will  not  have  finished  before  the  loth  or  the 
20th  of  February.  Certain  factories  lately  started  or  largely 
supplied  with  beet  roots,  will  continue  at  work  up  to  and  into 
March. 

The  return  of  the  beet  roots  in  these  departments  is  higher  than 
in  le  Nord  and  the  Pas-de-  Calais,  and  shows  in  certain  districts 
some  exceptional  results.  Many  factoiies  will  have  obtained  5J-, 
5|,  and  even  6  per  cent,  and  above.  This  wUl  compensate  for  the 
poverty  of  the  beet  ia  saccharine  in  some  other  departments. 

All  things  considered  it  may  be  presumed  that  the  production  of 
the  season  will  be  between  310  and  320  millions  of  kilogrammes 
(310  to  320  thousand  tons). — Journal  des  Falricants  de  Sucre. 
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SUGAB  EEFINING  Df  GBEENOCK. 

This  staple  branch,  of  industry  has  been  steadily  brisk  during 
the  year,  and  the  extensions  and  improvements  effected  in  many 
of  the  refineries  have  increased  the  working  capacity.  On  an 
average  about  4,200  tons  per  -week  have  been  turned  out,  which 
makes  the  year's  quantity  nearly  220,000  tons.  The  stock  of  raw 
sugar  in  bond  in  the  port  at  present  is  about  equal  to  that  of  last 
year.  We  subjoin  statements  as  to  the  work  of  the  majority 
of  firms; — 

Cbawhaij.,  Amsox  &  Co. 

This  firm  have  been  for  some  time  past  engaged  in  making 
extensive  additions  to  their  premises  in  DeUingburn  Street. 
During  the  year,  the  properties  in  which  aro  placed  the  Eagle 
Tavern  and  the  east-end  branch  of  the  Clydesdale  Bank  have  been 
acquired,  by  which  the  area  of  the  firm's  ground  is  now  of  great 
extent.  The  additions  in  course  of  progress  include  a  large  new 
store,  improvements  in  the  refinery,  charcoal  house,  &c.,  and 
several  months  wiU  elapse  before  these  alterations  are  perfected. 
In  consequence  of  these  improvements,  the  turn-out  of  sugar  during 
the  latter  portion  of  the  year  has  not  been  so  large,  but  an  average 
of  200  tons  per  week,  during  the  entire  year,  is  a  near  approxi- 
mation. "When  the  additions  are  made,  Messrs.  CrawhaU,  Allison, 
&  Co.  win  be  in  a  position  to  turn  out  from  400  to  500  tons  of 
refined  sugar  each  week. 

Alexandeb  Scott  &  Son. 

Messrs.  Scott  have  had  an  immense  share  of  work  during  the 
year,  the  turn-out  being  no  less  than  430  tons  of  refined  sugar  per 
week.  A  new  refinery  is  in  course  of  construction  for  this  firm  in 
Drumfochar  Eoad,  an  the  site  of  Messrs.  Anderson,  Orr,  &  Co.'a 
sugar-house,  and  when  this  additional  house  is  completed,  tho 
immense  quantity  of  over  1,000  tons  per  week  will  be  turned  out 
out  by  the  firm.  The  erection  of  the  new  refinery  is  now  finished, 
and  the  machinery  is  being  constructed  and  fitted  up  with  all 
despatch.  Some  months  will,  however,  elapse  ere  the  work  for 
which  the  house  is  erected  will  be  commenced. 
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CAKTSBrRN  Refiseet. 
In  the  middle  of  the  year  1870  the  Cartsbum  Eefinery  changed 
hands,  and  the  new  firm  having  in  the  interval  altered  and 
improved'  the  house  in  point  of  machinery,  &c.,  operations  were 
recommenced  in  December  foUowing,  and  200  tons  of  sugar  were 
refined  per  week  for  some  time.  It  was  found,  however,  advisable 
by  the  Company  to  limit  the  working  capacity  to  160  tons  per 
week,  and  on  an  average  that  quantity  was  turned  out  during 
the  year. 

Paul,  Swoed,  &  Co. 
This  firm  have  during  the  past  year  built  a  store  for  their  own 
use  capable  of  containing  about  1800  hhds.  of  sugar,  and  they  have 
made  a  number  of  important  changes  in  the  interior  of  the 
refinery.    The  turn-out  was  at  the  rate  of  250  tons  per  week. 
Pattens  &  Co. 

The  year  just  closing  has  been  the  most  prosperous  of  this  firm, 
who  have  during  the  season  been  turning  out  300  tons  of  refined 
sugar  per  week. 

Glebe  Reftn-ing  Co.  , 
During  the  entire  year  this  refinery  has  been  working  to  the 
fiiU,  and  turning  out  700  tons  a  week. 

John  Walker  &  Co. 
The  immense  quantity  of  41,529  tons  of  refined  sugar  was  turned 
out  by  this  firm  during  the  year.    A  large  addition  to  the  store  is 
at  present  being  made. 

D.   &  J.  GiBB. 

This  firm  extended  their  char-house  during  the  year,  and  turned 
out  150  tons  per  week.  They  purpose  shortly  adding  to  their 
machinery  so  as  to  give  greater  facilities  for  working. 

Alex.  Anbeeson  &  Sons. 

The  refinery  of  the  above  firm  was  enlarged  during  the  year  by 
a  flat  being  added  to  it,  and  a  large  store  is  at  present  in  course  of 
erection  at  the  east  end  of  the  house. 

D.  &  T.  RicHAEnsoir. 

During  the  past  year,  Messrs.  Richardson  demolished  the  old 
sugar-house  in  Roxburgh  Street,  and  for  months-  back  workmen 
have  been  engaged  in  erecting  on  its  site  a  large  refinery  and 
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stores.  These  erections  mil  net,  it  is  computed,  be  finished  till 
towards  the  end  of  next  year,  bnt  when  this  is  done,  and  the 
machinery  started,  upwards  of  600  tous  of  refined  sugar  will  be 
turned  out  each  week. — Greenock  Paper. 


Peice  of  Stcak  at  the  Diamond  Pields. — Large  numbers  of 
parties  hare  arriyed  from  Natal  during  the  past  week,  and  those 
who  have  brought  up  sugar  in  pockets  have  made  a  splendid  freight. 
It  has  been  all  sold  readily  on  the  morning  market  at  8d.  per  lb., 
and  even  supposing  the  sugar  cost  28/0  per  cwt.  (for  it  was  of 
excellent  quality),  your  readers  can  make  their  own  estimate  of  the 
return.  One  pocket  of  70  lbs.  white  crystallized  fetched  1/6  per  lb., 
whereas  it  can  be  bought  at  the  stores  at  1/0. — Natal  Mercury. 


A  settler  in  New  Caledonia  communicates  to  the  Australian  as 
follows: — 

Suffar  cane  is  indigenous  to  the  island;  small  patches  of  it  are  to 
be  found  near  every  native  village;  there  being  no  frost,  as  in 
Queensland,  to  check  its  growth,  it  attains*  to  a  great  size.  The 
I  natives  have  many  varieties  of  cane — the  dark  red,  the  white,  the 
yellow,  brown  and  ribbon  canes.  Native  canes  are  much  prized 
as  plants,  and  can  be  obtained  for  pipes  and  tobacco.  The  settlers 
having  a  supply  of  plants  always  at  hand,  it  only  needed  the 
erection  of  sugar  mills  to  encourage  them  to  plant.  These  are  now 
being  built  in  several  places.  A  bonus  of  500  hectares  of  land 
(2,250  acres)  was  offered  to  the  proprietors  of  the  first  and  second 
crashing  plants.  Mr.  Joubert  of  Kue.  on  the  Big  Eiver,  was 
the  first  claimant.  The  CathoKc  Mission  at  St.  Louis  imported  the 
second  null;  but  as  the  Fathers  did  not  claim  the  award,  it  was 
given  to  Mr.  Duboiset,  whose  plantation  adjoins  that  of  Kue  on 
the  Big  Eiver.   The  Mission  at  Paita  also  possesses  a  mill,  and 
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undertakes  to  crusli  cane  for  the  settlers.  The  Tamoa  Sugar 
Company's  mill  is  expected  shortly,  the  colonists  on  that  river 
having  already  hegun  planting.  A  Bourbon  planter  is  erecting  a 
mill  and  forming  a  plantation  at  Bouloupari;  and  at  Bourail  a  mill 
is  to  be  erected,  a  supply  of  cane  being  guaranteed  by  the  Govern- 
ment from  the  plantations  -worked  by  the  freed  convicts.  Thus 
efforts  are  being  made  to  encourage  the  growth  of  cane  in  the 

colony  A  grant  of  500  hectares  is  allowed  to  any 

one  possessing  the  means-  to  iitUise  the  same.  A  hectare  is  2 J 
acres  English.  The  colonist  is  permitted  to  rent  the  land  for  five 
years,  with  pre-emptive  right,  at  IJfr.  the  hectare,  say  6Jd.  per 
acre.  At  expiration  of  the  term  he  is  supposed  to  be  able  to 
purchase.  Convict  labour  is  available.  A  man  is  paid  £4  83.  4d. 
upon  hiring.    The  men  get  12fr.  per  month,  the  boys  6fr. 


NOTICES  OF  BOOKS,  &c. 

"Digest  of  the  Report  of  the  Commmionen  of  Mtquiry  into  th» 
condition  and  treatment  of  immigrants  in  British  Guiana." 

This  pamphlet  is  one  of  great  value  and  interest  as  well  to  those 
who  look  at  the  question  of  Coolie  emigration  from  politico- 
economical  or  from  philanthropical  standpoints,  as  to  all  interested 
in  the  sugar  industry,  and  in  the  prosperity  of  our  sugar-producing 
colonies,  and  of  British  Guiana  in  particular. 

The  Commissioners  were,  as  is  weU  known  appointed  by  the 
Homo  Government  to  enquire  into  the  serious  charges  which  had 
been  preferred  by  Mr.  Des  Vaux  against  the  planters,  magistrates, 
emigration  agents,  and  others,  of  British  Guiana, 

The  manner  in  which  the  Commissioners  pursued  their  enquiries 
appears  to  have  been  the  very  best  that  could  have  been  chosen, 
and  their  report  is  distinguished  for  clearness  and  precision  in  aU 
its  parts,  and  has  nothing  of  the  "  dry-as-dust "  character, 
generally  attributed  to  legal  or  official  reports. 

Besides  the  examination  on  oath  of  Mr.  Des  Vaux  and  forty-six  wit- 
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neasos,  amongst  -whom  were  Government  officials,  emigration  agents, 
magistrates,  doctors,  lawyers,  planters,  merchants,  labourers,  and 
others,  the  Commissioners  personally  visited  many  of  the  plantations 
employing  immigrant  labour,  wisely  concluding  that  the  interminable 
task  of  hearing  judicially  all  the  coolies  in  the  colony  who  had  any 
complaint  to  make  would  be  much  less  likely  to  elicit  the  real 
truth  than  healing  what  they  had  to  say  in  a  less  puhlic  manner. 
As  the  report  says,  page  3  : — 

"We  preferred  to  go  upon  the  estates  ovirselves,  and  watch  the  every  day 
relations  hetween  the  lahourers  and  their  employers.  We  desired  to  hear 
from  the  managers  the  statements  of  their  difficulties,  and  to  be  shown  what 
they  had  done  and  were  doing  for  the  welfare  of  their  people.  We  wished  to 
hear  what  the  Immigrants  had  to  say  without  hringing  them  into  a  position 
where  they  would  not  have  ventured  except  in  rare  cases  to  speak  with 
freedom ;  and  we  found  it  possible  to  arrive  with  far  more  confidence  at  the 
truth  which  lay  at  the  bottom  of  conflicting  statements,  where  we  could 
submit  them,  to  a  certain  extent  to  the  test  of  our  immediate  personal 
observations.  Wo  desire  therefore  that  our  report  may  be  considered  as 
founded  in  part  upon  the  evidence  which  we  have  thus  qualified  ourselves 
to  give." 

"  We  visited  and  carefully  inspected  55  out  of  the  124  estates  now  employ- 
ing immigrant  labour,  and  cultivated  with  scarcely  an  exception  as  sugar 
plantations.  On  each  occasion  we  examined  the  dwellings  of  the  immigrants, 
the  hospital,  and  the  pay  lists  and  other  business  books  of  the  estate,  as  well 
as  the  register  which  is  kept  upon  each  plantation  for  the  information  of  the 
immigration  office.  We  also  as  occasion  might  serve,  observed  many  other 
subjects  of  interest,  such  as  the  water  supply,  the  schools,  the  gardens, 
cattle  and  property  owned  by  immigrants;  and  without  ever  expressly 
inviting  complaints,  we  gave  a  fuU  hearing  to  every  one  that  was  made  to 
us,  and  investigated,  so  far  as  we  could  all  those  which  seemed  to  deserve 
investigation.  *  * 

"In  order  to  ensure  the  confidence  of  the  immigrants  in  our  impartiality, 
as  well  as  to  remove  the  temptation  to  prepare  things  for  our  inspection,  we 
deemed  it  necessary  to  make  most  of  these  visits  without  concert  with,  or 
notice  to,  the  employer ;  but  we  were  accompanied  in  our  inspection  by  the 
manager  or  other  person  in  authority  and  we  have  recorded  no  complaint 
against  the  management  upon  the  testimony  of  the  people,  without  inviting 
explanation  from  the  estate  officer  who  was  present." 

"  If  it  bo  remembered  that  all  the  manifold  information  wo  have  sought  for 
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and  received  from  the  planters  has  been  in  fact  given  behind  the  backs  of 
the  labourers  who  have  no  means  of  knowing  what  was  said  of  them  or 
against  them,  it  will  not  be  thought  improper  but  plainly  equitable  that  we 
should  have  taken  frequent  opportunities  of  conversing  with  the  labourers 
apart  from  the  overawing  presence  of  their  employers." 

In  this  mode  of  enquiry  the  Commissioners  record  that  they 
received  every  assistance  from  the  estate  proprietors  or  overseers, 
and  Tvith  regard  to  the  estates  not  visited  every  facility  was  given 
to  the  immigrants  thereon  to  state  their  grievances,  by  the  stay  of 
the  Commissioners  for  several  days  within  a  day's  journey  of  such 
estates. 

In  the  course  of  their  enquiries  the  Commissioners  also  read  an 
immense  mass  of  papers  supplied  from  the  Government  offices, 
including  the  records  of  the  immigration  office  for  the  last  ten 
years,  voluminous  correspondence  and  accounts  of  law  proceedings 
connected  with  complaints  of  immigrants  for  the  preceding  six 
years,  and  every  other  record  which  might  prove  of  service  to 
them  in  the  task  they  had  undertaken,  besides  much  information 
forwarded  from  private  sources,  and  a  quantity  of  rough  notes  of 
the  complaints  of  immigrants  in  a  very  imperfect  condition,  which 
were  transmitted  to  the  Commissioners  by  Mr.  Jenkins. 

So  much  for  the  manner  in  which  the  enquiry  was  prosecuted, 
tespecting  which  it  may  be  said  that  if  all  Commissions  were 
conducted  so  unexceptionally,  public  opinion  of  the  value  of 
Govenunent  enquiries  would  stand  far  higher  than  it  does  at 
present. 

The  verdict  of  the  Commissioners  on  the  charges  made  by 
Mr.  Des  Vaux  was  given  in  a  former  number  of  The  Sugar  Cane. 
The  planters  and  others  concerned  have  reason  to  be  satisfied  with  this 
part  of  the  report,  after  such  a  searching  and  impartial  investigation. 
It  was  not  to  be  expected  that  either  the  system  should  be  proved 
to  be  perfect  or  that  no  individual  cases  of  oppression  should  be 
found  to  exist,  but  it  is  much  that  Commissioners  were  able  to  say 
that  Mr.  Des  Vaux  "  was  ill  advised  in  bringing  a  series  of  charges 
so  vague,  so  sweeping,  and  so  little  admitting  of  satisfactory 
proof." 
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The  following  extract  from  the  account  of  the  colony,  given  by 
the  Commissioners  on  page  9,  will  be  satisfactory  to  the  political 
economist,  though  some  parts  of  it  may  be  road  with  regret  by  the 
lovers  of  the  patriarchal  and  the  picturesque  : — 

"  Perhaps  40  out  of  the  85  estates  owned  entirely  out  of  the  colony 
arc  in  the  hands  of  morehauts ;  and  these  include  nearly  all  the  largest, 
finest,  and  hest-cultivated  of  the  whole.  The  resident  proprietors  have  all 
purchased  not  inherited  their  estates.  The  aspect  and  future  of  the  tenure 
of  land  throughout  the  colony  is  not  territorial,  aristocratic,  patriarchal,  or 
feudal,  hut  simply  and  exclusively  commercial.  Whatever  elements  of 
natural  or  artificial  heauty,  whatever  traces  of  refined  leisure,  may  formerly 
have  surrounded  the  planter's  home  have  vanished ;  oven  the  tropical  luxury 
for  which  it  was  once  so  famous,  has  to  a  groat  extent  disappeared,  and  in 
its  place  utility,  economy  and  the  latest  appliances  of  scientific  fenning  and 
manufacture  now  constitute  the  chief  features  of  tho  thriving  sugar  estate." 

The  practical  results  of  this  change  are  seen  in  the  statistics  of 
the  exports  from  the  colony,  which  prove  how  advanced  are  the 
processes  of  manufacture  now  in  use,  compared  with  those  of  twenty 
years  ago. 

"  The  exports  of  the  colony  for  the  year  ending  31st  December,  1870,  were 
94,944  hogsheads  of  sugar,  20,716  puncheons  of  rum,  17,606  casks  of 
molasses,  153,127  cubic  feet  of  timber,  lOSbalos  of  cotton,  6,221,225  shingles, 
28,062  cocoa  nuts, — by  far  the  largest  produce  ever  shipped  from  this  colony." 

"  We  find  the  sugar  crop  of  1849  sot  down  at  38,000  hogsheads  of  sugar, 
the  average  weight  of  a  hogshead  of  sugar  being  at  that  time  about  1,600 
lbs.  Nearly  all,  if  not  the  whole,  of  this  sugar  was  Muscovado,  while  in 
1870  fuUy  two-thirds  of  the  crop  was  vacuum-pan  sugar,  and  therefore  of 
greater  value.  The  38,000  hogsheads  of  that  day  would  be  equal  to  33,778 
hogsheads  of  the  present  dimensions — that  is  of  1,800  lbs.  Therefore  the 
sugar  crop  has  in  20  years  nearly  trebled  in  value." 

Several  other  chapters  of  the  report  besides  those  briefly  adverted 
to,  are  well  wortliy  of  notice,  and  would  supply  numerous  extracts 
of  great  interest,  containing,  as  they  do,  many  important  facts  and 
valuable  .suggestions ;  but  the  coolie  question  in  British  Guiana 
has  already  been  twice  brought  before  the  readers  of  this  magazine 
recently. 


IMPORTS,  EXPOETS,  CONSUMPTIOX  AND  STOCKS  OP  SUGAR  IN  THE  UNITED  STATES  OF  AMERICA, 

(Atlantic  Coast,)  for  Ten  Years,  prom  1862  to  1871. 

('From  IT.  E.  Moving  S;  Co.'a  Supplement  to  Xonthli/  Sugar  Circular.) 


Imports  or  Eoreion 
SuoAu  AT  New  York. 


1862. 


1863. 


1864. 


1865. 


1866. 


1867. 


1868. 


1869. 


1870. 


1871. 


Average 
10  years. 


From  Cuba   

„      Melado  .. 

Porto  Rico  

St.  Croix  

Brazil  

Manila   

Singapore,  Java, 

China,  &c  

Barliadoes,  Demerara, " 
amaica,  Trinidad,  and 
other  English  Islands, 
Martinique,  St.  Dom- 
ingo and  other  West 
India  Ports  and  Is- 
lands   

European  and  other  For^ 
eign  Ports   


:1 


tons. 
133,923 

15,808 
734 
3,850 
4,139 

92 


5,087 


3,281 


tons. 
138,317 

9,646 
337 
4,671 
3,119 

98 


6,595 


1,422 


tons. 
124,748 

'6,420 
28 
1,796 
5,001 

424 


1,662 


368 


tons. 
197,677 

15,926 
178 
3,022 
4,460 

184 


6,929 


715 


tons. 
184,118 

20,394 
2,054 
6,178 
3,696 

2,917 


8,836 


2,212 


tons. 
173,942 
224 
16,481 
1,873 
1,638 
3,129 

761 


5,318 


276 


tons. 
206,952 
534 
20,140 
2,254 
3,778 
8,886 

218 


16,100 


211 


tons. 
219,713 

3,860 
18,973 

1,551 
10,180 
14,589 

874 


21,588 


1,007 


tons. 
188,126 
9,042 

20,092 
1,931 
4,406 

13,623 


14,729 


1,118 


tons. 
196,624 

19,092 

21,386 
4,032 
6,689 

17,271 

3,966 


42,648 


3,101 


tons. 
176,404 
3,275 
16,527 
1,497 
4,472 
7,781 

1,020 


12,939 


1,371 


.Total  Imports  at  New  York 


166,920 


164,205 


140,447 


229,591    229,404   203,642   269,073   292,335  253,634 


313,609  226,286 


These  figures  have  heen  made  up  by  the  New  York  Price  Current,  according  to  actual  returns  of  weight. 
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Total  Imi-orts  op  Foreign  Suoau. 

1862. 

1863. 

1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

Domestic  crops  of  1861-1862,  &c. . . . 
Total  supply  of  foreign  and  domestic ) 

Total  consumption  of  foreign  and 
Stock  of  foreign  sugar  at  all  ports,  1 

tons. 
166,920 
28,366 
29,741 
16,658 

15,330 

tons. 
164,205 
28,370 
27,670 
16,562 
214 
6,116 

tons. 
140,447 
28,135 
24,140 
14,401 
720 
7,670 

tons. 
229,591 
39,298 
40,210 
27,866 
14,469 
11,020 

tons. 
229,404 
53,642 
62,620 
38,182 
19,523 
10,226 

tons. 
203,642 
40,880 
60,058 
35,241 
16,094 
9,280 

tons. 
259,073 
62,237 
66,121 
63,458 
19,700 
10,380 

tons. 
292,335 
57,786 
56,704 
57,213 
21,630 
15,786 

tons. 
263,634 
64,024 
60,671 
67,303 
12,628 
20,797 

tons. 
313,609 
81,679 
55,918 
84,675 
13,331 
13,885 

247,015 
236,858 

243,137 
56,000 

215,419 
28,000 

362,243 
5,000 

403,497 
8,600 

355,801 
22,500 

470,975 
23,000 

601,354 
45,000 

468,957 
46,800 

563,097 
79,600 

482,873 

299,137 

243,419 

367,243 

411,997 

378,301 

493,976 

646,364 

616,767 

642,697 

241,411 
191,000 

231,308 
53,000 

193,980 
28,000 

345,809 
6,000 

383,178 
8,600 

378,008 
22,600 

446,533 
23,000 

447,899 
45,000 

483,892 
46,800 

663,714 
79,600 

432,411 

284,308 

221,980 

360,809 

391,678 

400,568 

469,533 

492,899 

630,692 

633,314 

9,774 
21,735 

6,397 
27,967 

20,920 
28,486 

3,651 
41,369 

7,444 
54,244 

6,231 
25,746 

8,246 
41,942 

13,793 
81,604 

9,029 
57,640 

5,047 
61,976 

Consumption  of  Cane  Sugar,  Atl.antic  Coast  ....  633,314  tons,  against  630,692  tons  in  1870,  and  492,899  tons  in  1869. 

„  „         Pacific  Coast   22,000    „        „       21,000   „         „      „     24,500    „  „ 

„  Sugar  mado  from  molasses  ....  25,000  „  „  31,800  „  „  „  33,000  „  „ 
„  Maijlo  Sugar    17,000   „        „       23,000    „         „      „     24,000    „  „ 


Total  Consumption   697,314  tons,  against  606,492  tons  in  1870,  and  671,399  tons  ia  1869. 

The  consumption  in  1871  sliows  an  increase  of  90,822  tons,  or  15  per  cent,  as  compared  with  1870,  or  an  increase  of 

122,915  tons,  or  21|  per  cent,  compared  with  1869. 
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London,  Peb.  10,  1872. 
To  THE  Editor  op  "The  Sugar  Cane." 

SlE, 

The  letter  from  Mi-.  Gill  in  yotir  last  number,  on  ttc  drainage 
of  sugar,  during  the  voyage  to  England,  calls  for  some  remark, 
especially  that  part  of  it  relating  to  Demerara,  -which  colony,  by 
the  -way,  Mi-.  Gill  (inadvertently  no  doubt)  speaks  of  as  an  island. 
That  is  not  of  much  consequence  and  merely  repeats  the  mistake, 
-which  in  a  former  number  of  The  Sugar  Cane  -we  are  told  on 
the  authority  of  Mr.  Jenkins  -was  commonly  made  by  two  eminent 
legislators  of  the  last  generation ;  but  -what  is  more  impoi-tant  is 
that  Mr.  Gill's  statistics  arc  some-what  loosely  compiled.  It  is 
quite  possible  that  some  hhds  of  Demerara  and  Barbadoes  sugar 
may  -weigh  a  ton  nctt  -when  shipped,  some  authorities  give  the 
average  -weight  of  Demerara  lihds  as  about  16  c-wt. ;  but  to-  calcidate 
an  actual  loss  it  is  needful  to  have  the  actual  and  exact  -weights  both 
on  shipment  and  anival,  otherwise  the  calculations  of  loss  are  only 
assumed.  Mr.  Gill's  conclusions  are  at  aU  events  very  unjust  to 
Demerara.  "Whatever  might  have  been  the  ease  in  1867,  in  no  part 
of  the  -world  is  the  sugar  manufacture  no-w  carried  on  more  scientifi- 
'  caUy  or  successfully.  All  parts  of  the  manufacture  are  -well 
conducted,  the  defecation  of  the  juice  is  carefully  attended  to,  and 
on  a  majority  of  the  estates  vacuum  pans  and  centrifugals  are 
used — in  1870  two-thirds  of  the  crop  -was  vacuum  pan  sugar, 
the  drainage  upon  -which  on  the  voyage  could  only  be  of  a  very 
ti-ifling  character.  It  may  be  added  that  Demerara  crystals  though 
manufactured  -without  animal  charcoal  are  -worth  nearly  the  same 
price  as  common  loaf  sugar  in  the  London  mai-ket.  "With  regard  to 
Barbadoes  I  think  it  -wUl  be  found  that  Mr.  Gill's  estimate  of  the 
average  -weight  on  shipment,  of  hhds.  fr-om  that  island  is  too  high, 
consequently  the  "  annual  loss "  assumed  is  much  greater  than  the 
reality. 

I  am.  Sir, 

Yoxirs  &c., 

V. 
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HAVANNA   AND  MATANZAS. 
ExroEis  FROM  THE  Isi  OP  Januaey  to  the  31st  of  Decembeh. 
(From  LicMs  Monthly  Circular.) 


1871. 

1870. 

1869. 

Tons. 

Tons. 

Tons. 

To  United  States  of  America   . . . 

.195,960  . 

.195,655  . 

.200,330 

68,301  , 

.176,382  . 

.167,061 

45,827  . 

.  59,789  . 

.  47,389 

12,600  . 

.  44,454  . 

.  49,106 

8,915  . 

.  11,360  . 

.  10,423 

634  . 

.    3,410  . 

,  3,208 

3,922  . 

.    8,296  . 

.  6,325 

Total 

336,159 

499,346 

483,842 

Stocks  in  Havanna  and  Matanzas  , 

.  8,700 

. .  4,498 

.  27,325 

MATJEITIUS. 

(f)-o»i  Licht's  Monthly  Circular.) 
ExpoMS  FEOM  Isi  August  to  12th  Decembek, 


1871. 

1870. 

1869. 

Tons. 

Tons. 

Tons. 

21,207  . 

.    8,319  . 

.  18,572 

12,592  . 

.  3,566 

.  5,431 

12,649  . 

.  16,168 

.  16,924 

1,987  . 

.  1,717 

.  3,123 

19,546 

.  11,430 

.  17,270 

Cape  of  Good  Hope.. 

397 

.  1,261 

776 

Other  Countries    . . 

1,269 

187 

589 

Total...;..  69,647  ..    42j648    ..  62,683 
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Estimated  Pkoduction  of  Beet-root  Stoab  o::^  the  Coxtetest  of 
Europe  compared  wtth  that  of  two  previous  seasons. 

(From  Licht's  Monthly  Circular.) 

1871-72.     1870-71.  1869-70. 
Tons.  Tons.  Tons. 

France    315,000  . .  289,093  . .  289,324 

Germany  (ZoUverein)   195,000  ..  262,986  ,.  217,192 

Austro-Hungary   160,000  . .  182,280  . .  151,353 

Russia  and  Poland   90,000  . .  135,000  . .  132,500 

Belgium    55,000  . .    55,739  . .  43,552 

Holland  and  other  countries   25,000  . .    17,500  . .  12,500 


Total   840,000      942,588  846,421 


Note.— Though  the  total  of  this  season's  estimate  remains  the  same  as 
last  month,  the  figures  assigned  to  three  of  the  countries  hare  heen  altered. 


Stocks  of  Sugar  in  the  Chief  Markets  op  the  World  on  the 
1st  January,  is  thousands  of  tons,  to  the  nearest  thousand. 


1871. 

United  Kingdom    103 

France   87 

Germany  (Zollverein")    38 

Holland  '   25 

Six  other  depots   5 

254 

United  States   63  . . . 

Havanna  &  Matanzas    9  . . , 

ToTiiL   326  . . , 


366 


1869. 
122 
128 
42 
13 
4 

309 
81 
27 

417 


Consumption  of  Sugar  in  Europe  and  the  United  States,  for 
THE  Years  endisg  30th  Decbmber,  in  thousands  of  tons. 


1871. 

United  Eingdom   687 

France    340 

Germany  (Zollverein)   220 

Holland   21 

Six  other  Countries    117 


1,385 

United  States  (Imported)  ....  540 
Total   1,925 


1870. 
.  668 
.  316 
.  223 
.  31 
.  95 

1,334 
.  466 

1,800 


1869. 
623 
321 
225 
26 
109 


1,303 
.  429 

1,732 


SUGAR  STATISTICS— GEEAT  BRITAIN 


To  17th  Febextahy,  1872  and  1871.    In  Thousands  of  Tons,  to  the  ITearest  Thousand. 


STOCKS. 

IMPORTS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

O  00 

E-l  ^ 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

•r) 

>^ 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1871. 

British  "West  India 

o 

1 
1 

13 

17 

0 

1 

1 

3 

10 

12 

10 

I 

6 

18 

21 

British.  East  India 

4 

1 

5 

16 

3 

3 

3 

2 

2 

4 

4 

5 

1 

1 

L 

o 
o 

01 

3 

5 

1 

3 

3 

12 

2 

3 

0 

4 

2 

9 
4 

2 

3 

1 

1 

4 

Q 
O 

5 

1 

1 

2 

2 

1 

1 

2 

9 

Porto  Rico,  &c.  . . 

1 

2 

1 

3 

4 

1 

1 

1 

1 

. . 

1 

4 

Manilla  &  Java  . . 

13 

9 

1 

5 

39 

5 

3 

2 

0 

15 

6 

4 

3 

1 

8 

'9 

Brazil  

10 

G 

16 

14 

7 

1 

2 

11 

33 

7 

5 

1 

3 

2 

8 
26 

9 
27 

8 

2 

1 

14 

25 

10 

0 

3 

2 

23 

22 

3 

4 

16 

Total,  1872  . . 

40 

26 

5 

37 

108 

108 

23 

18 

10 

36 

8G 

55 

24 

17 

10 

28 

79 

83 

Total,  1871  .. 

56 

29 

7 

16 

slig 
incn 

ht 

3ase 

15 

13 

9 

19 

31ine 

reasc 

28 

17 

8 

30 

4  deci 

'ease 
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STATE  AND  PROSPECTS  OF  THE  SUGAR  MARKET. 


The  dullness  wHch  prevailed  during  the  ■svhole  of  January  has 
not  given  place  to  any  better  state  of  things.  Prices  have  given 
■way  another  Is.  or  Is.  6d.  per  c-svt.,  No.  12  Havanas  atloat  being 
quoted  at  28s.  6d.  to  29s.,  Cuba  muscovados  at  26s.  to  26s.  6d.; 
middling  to  good  Bahias  23s.  to  24s.;  ami  good  to  fine  brown 
Pemambucos  at  24s.  to  25s.  Common  refined  lumps  are  worth 
39s.  6d.  to  40s.  in  London. 

Imports  since  the  opening  of  the  year,  and  especially  during  the 
early  part  of  the  past  month,  have  been  greatly  in  excess  of  last 
year,  the  total  imports  of  the  four  ports  to  the  17th  Februarj- 
being  86,206  against  54,999  tons  to  the  same  date  iu  1871. 
Deliveries- during  the  first  seven  weeks  of  the  year  are  about  4,000 
tons  below  those  of  last  year.  Stocks  for  the  first  time  for  many 
months  are  slightly  in  excess  of  those  at  this  period  both  in  1871 
and  1870. 

The  estimate  of  the  present  season's  continental  beet  sugar  crop 
remains  about  the  same,  still  showing  a  reduction  of  100,000  tons 
below  that  of  1870-71,  though  as  the  season  advances  it  appears 
that  the  yield  in  France  will  be  rather  heavier  than  was  antici- 
pated when  the  rasping  was  commenced.  Accounts  from  several 
of  the  "West  India  Islands  of  the  crops  now  being  cut  are  not 
encouraging,  leading  to  the  conclusion  that  the  yield  will  prove 
below  the  average. 

The  chronic  insurrection  in  Cuba  tends  to  increase  the  cost  of 
production  in  that  island.  Planters  and  holdere  of  sugar  there 
evince  no  disposition  to  submit  to  lower  prices,  especially  as  their 
chief  market,  the  United  States,  does  not  share  in  the  dullness'  felt 
so  widely  in  Europe.  There  is  no  question  but  that  the  increased 
duties  in  France  and  the  consequent  unsettlement  of  the  sugar  trade 
there,  is  one  of  the  chief  causes  of  the  general  depression  which 
prevails  on  this  side  the  Channel.  All  things  considered,  there  is  no 
reason  why  the  present  depression  should  be  more  than  temporary. 


THE 

SUGAR  CANE. 


No.  33.  APRIL  1,  1872.  Vol.  IV. 

The  writers  alone  are  responsible  for  their  statements. 
For  Talle  of  CoiUentSt  see  - opposite  the  last  page  of  each  Numher* 


Olf  THE  MAJ^UFACTURE  AND  REFINING  OF  SUGAR. 
[ZVje  Cantor  Lectures,  delivered  before  the  Society  of  Arts.] 
15y  C.  Hatjghton  Gut. 
fContimted  from  page  \2T.J 

Leciuee  III. 

I  shall  enter  to-night  upon  the  consideration  of  a  process  of 
manufacturing  sugar  from  beet  root.  I  say  a  process,  because 
there  is  more  than  one  employed,  and  I  shall  not  have  time  to 
describe  them  aU.  I  shall  therefore  describe  the  process  which, 
up  to  a  recent  time,  at  any  rate,  has  been  most  generally  employed, 
and  which  is,  on  the  whole,  the  most  easy  to  understand.  I 
shall  not  enter  into  the  nature  and  culture  of  the  beet  root,  for  it 
has  been  very  ably  discussed  before  ia  this  room,  and  I  can  add 
nothing  whatever  to  what  has  been  said  on  the  subject.  The  roots, 
however,  I  may  say,  require  tolerably  deep  soU,  and  when  grown 
under  fair  conditions,  yield  a  crop  of  from  fifteen  to  twenty  tons 
per  acre.  On  the  table  are  some  speeLmens  of  roots  grown  in 
England,  for  which  I  am  indebted  to  the  kindness  of  one  of  the 
largo  London  sugar  refiners,  Mr.  James  Duncan,  of  Lavenham. 
Some  of  these  sugar  beets  are  rather  larger  than  is  considered  good 
as  a  rule,  for  it  is  found  that  the  larger  beet  roots,  generally 
speaking,  contain  juice  much  poorer  in  sugar  than  smaller  ones. 
A  root,  to  satisfy  the  requirements  of  a  sugar-maker,  should  be  of. 
a  regular  shape,  and  free  from  rootlets,    One  of  these  I  will  cut  in 
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half,  that  you  may  get  a  general  idea  of  the  internal  structure. 
Tou  see  that  it  is  huilt  up  of  a  number  of  concentric  rings, 
which,  of  course,  are  formed  of  a  great  number  of  small  cells,  each 
cell  being  filled  with  juice,  that  is  to  say,  a  watery  solution  of 
many  bodies,  including  sugar.  Of  the  non-saccharine  constituents, 
I  may  mention  the  phosphates,  oxalates,  citrates,  malates,  and 
chlorides  of  potassium,  sodium,  and  calcium,  some  bodies  resembling 
albumen,  if  not  identical  with  it,  and  other  gum-like,  but  little 
known,  substances  belonging  to  the  class  of  coUoids.  -  Besides 
these,  there  is  a  small  quantity  of  material  which  rapidly  changes 
colour  when  exposed  to  the  air,  and  becomes  black,  just  as  a 
flimilar  body  does  which  is  contained  in  the  juice  of  walnut  rinds. 
The  percentage  of  sugar  in  these  white  beets  varies  greatly.  I 
have  analyzed  English  grown  roots  with  as  much  as  sixteen  per 
cent,  of  sugar,  and  others  with  not  more  that  six.  To  what  a 
degree  of  richness  the  roots  may  be  brought  is  shown  by  the  fact 
that  some  Austrian  roots  have  been  found  to  contain  eighteen  or 
or  even  nineteen  per  cent,  of  sugar  in  the  juice.  The  object  of  the 
sugar-maker  when  he  has  got  the  juice  is,  of  course,  to  remove  as 
many  as  possible  of  these  impurities,  and  then  to  get  out  from  the 
remaining  liquid  as  much  of  the  sugar  as  possible.  I  wiU  point 
out,  later,  a  reason  why  he  is  unable  to  extract  the  whole  of  the 
sugar  from  the  juice  that  he  wins. 

The  first  operation  performed  in  a  beet  root  manufactory  is  to 
wash  the  roots,  which  is  done  by  a  machine  made  for  the  purpose. 
This  washing,  which  ought  to  be  performed  very  carefully,  being 
over,  the  roots  are  passed  onwards,  and  are  freed  from  the  upper 
part,  or  crown,  from  which  the  leaves  spring,  and  also  from  any 
worthless  or  decayed  portions  which  may  be  noticed  upon  them. 
They  then  go  to  a  machine,  in  which  they  are  rasped  up  into  a  fine 
pulp.  I  have  not  a  diagram  showing  the  structure  of  this  machine, 
but  it  practically  consists  of  a  drum,  from  eighteen  inches  to  two 
feet  in  diameter,  and  two  feet  long,  the  whole  circumference  of 
which  is  set  with  a  number  of  saw  blades,  with  teeth  just  sticking 
out  of  the  circumference.  This  dram  is  caused  to  rotate  with 
great  rapidity,  performing  between  700  and  1000  revolutions  in 
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one  minute.  Near  to  it  is  a  straight  steel  edge,  and  as  the  roots 
are  passed  into  the  hopper  of  the  machine  they  fall  down,  and  are 
rasped  against  these  rotating  saw  teeth,  and,  of  course,  as  the  teeth 
come  round,  they  scrape  out  from  the  root  a  number  of  small 
strips,  and  gradually  the  roots  are  rasped  up  into  a  sort  of  pulp. 
Here  is  a  specimen  of  the  pulp,  produced  by  an  ordinary  grater, 
which  has  somewhat  changed  colour,  owing  to  the  presence  of  the 
bodies  which  I  just  now  mentioned.  This  pulp,  which  in  practice 
is  much  wetter  than  this,  because  the  manufacturer  allows  water  to 
run  into  the  machine  while  the  roots  are  being  torn  up,  is  next 
folded  up  in  a  number  of  cloths  made  of  coarse  flannel ;  the  pulp 
is  put  into  the  centre  of  the  cloth,  the  edges  of  which  are  folded 
over,  so  that  it  is  made  into  a  kind  of  square  cake.  It  is  then  put 
upon  an  iron  plate,  another  plate  upon  the  top,  then  imother  cake 
of  pulp,  and  so  on,  tUl  there  are  fifty,  sixty,  or  seventy  cakes  piled 
one  above  the  other.  These  packets  are  aU  put  into  a  powerful 
hydraulic  press,  which  is  caused  to  exert  a  gradually  increasing 
but  finally  very  great,  pressure  on  the  mass.  Of  the  95  or  96  per 
cent,  of  juice  which  the  roots  contained  80  to  85  are  obtained  by 
this  method.  Where  the  process  of  diffusion  is  adopted  94  to  95 
per  cent,  is  the  practical  yield  of  juice.  The  juice,  as  it  is  pressed 
out,  runs  into  a  vessel  prepared  to  receive  it,  in  the  same  way  as  it 
does  from  this  mass  which  I  squeeze  with  my  hand.  It  is  then 
somewhat  dark  coloured,  as  it  contains  all  the  impurities  I 
mentioned  before,  and  has  now  to  be  clarified.  If  we  simply  boil 
it,  as  I  have  boiled  some  similar  juice  here,  we  do  get  a  partial 
clarification,  for  the  albuminous  constituents  coagulate  in  the  same 
way  as  the  white  of  an  egg  sets  when  it  is  heated,  and  form  a  kind 
of  scum  on  the  surface.  The  coagulation  is  by  no  means  very 
perfect.  But  it  is  found  that  by  the  addition  of  some  lime  the 
process  of  coagulation,  and  consequent  running  together  of  many 
of  the  other  constituents,  is  very  much  facilitated,  owing  to  the 
formation  of  insoluble  lime  compoimds.  But  this  addition  of  lime 
prevents  the  coagulation  of  the  albumen  itself,  which,  therefore, 
remains  in  solution  till  it  is  partially  destroyed  by  being  boiled  in 
the  alkaline  solution. 
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To  illustrate  this,  I  have  put  into  a  beaker  a  quantity  of  beet 
root  juice,  and  I  mU,  now  add  a  small  quantity  of  milk  of  lime, 
that  is  to  say,  ordinary  quick-lime  which  has  been  slaked  in  water, 
and  then  stirred  up  to  a  thin  cream.  I  will  stir  the  two  together, 
when  the  effect  is,  that  the  liquid  immediately  appears  to  grow 
whiter  in  colour,  and  there  is  now  a  quantity  of  small  clots  formed 
in  the  liquid.  These  will  gradually  collect  together,  and  rise 
towards  the  surface,  forming  a  kind  of  scum,  and  we  find  below,  a 
clear  liquid  of  a  moderate  yellow  colour.  The  juice  will  thus  be 
clarified,  or,  as  it  is  technically  termed,  defecated.  This  defecation 
is  performed  on  a  large  scale  in  this  way.  The  juice  runniag  from 
the  presses  is  allowed  to  go  into  some  large  copper  heaters,  holding 
about  500  gallons  each,  and  to  each  of  these  a  quantity  of  lime  is 
added  which- is  equal  to  about  one  per  cent,  of  the  weight  of  the  roots 
from  which  the  juice  has  been  obtained.  Before  the  lime  is  added, 
however,  the  juice  is  heated  to  a  temperature  of  about  180°  Faht. 
The  lime  being  added,  the  coagulation  commences,  and  then  the  heat 
is  raised  slowly  by  turning  steam  into  the  jacket  of  the  pan.  As  the 
liquid  approaches  boiling-point,  a  scum  arises  in  the  way  I  have 
described,  and  as  you  will  see  takes  place  here  in  a  few  minutes. 
I  can  show  you  the  efiect  more  easily  by  exhibiting  a  sample  which 
Mr.  Duncan  has  sent  me  of  the  juice  after  it  has  been  clarified. 
Here  is  some  of  the  original  juice,  which  comes  from  the  sugar 
factory  at  Lavenham,  not  only  the  first,  but  the  only  beet  root 
sugar  manufactory  in  England ;  and  here  is  some  which  has  been 
subjected  to  the  treatment  I  have  described.  It  has  been  heated, 
the  lime  has  been  added,  the  scum  has  been  allowed  to  rise,  and 
the  clear  liquid  has  been  drawn  ofi'.  You  will  observe  the  great 
difference  in  the  apparent  purity  of  the  product.  I  should  add,  in 
fairness,  that  this  purification  is  even  greater  in  appearance  than  it 
is  in  reality,  for  the  quantity  of  impurities  removed  by  this  process 
of  defecation  is  much  smaller  than  the  change  in  appearance  would 
lead  one  to  suppose.  The  next  stage  of  the  operation  is  this : — 
The  juice  defecated  by  the  action  of  the  lime  still  contains  a 
considerable  quantity  of  lime  in  solution,  for  though  much  of  the 
lime  which  has  teen  added  hns  com^bined  with  the  organic  acids 
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and  other  matters  wliich  ■were  present  in  the  juice,  and  has 
separated  in  the  form  of  scum,  still  a  great  portion  remains  behind, 
and  gives  to  the  juice  a  distinct  alkaline  character,  -which,  as  I 
explained  to  you  last  time,  is  detectable  by  means  of  a  turmeric  or 
litmus  test-paper.  I  have  not  explained  exactly  what  I  mean  by 
alkaline  character,  but  have  only  told  you  it  is  that  character  which 
Km.e,  soda,  and  potash  possess  of  neutralising  acids  and  turning 
vegetable  colours  in  the  -way  I  have  shown.  I  pointed  out,  for 
instance,  that  an  alkaline  solution  is  capable  of  turning  turmeric 
paper  brown,  and  by  applying  this  test  to  some  of  this  defecated 
juice,  you  -will  see  that  it  is  distinctly  alkaline  in  its  character. 
This  is  due,  at  any  rate  for  the  most  part,  to  the  presence  of  an 
excess  of  lime  dissolved  in  this  weak  solution  of  sugar.  Before  the 
manufacturer  can  advantageously  treat  the  solution  so  as  to  obtain 
sugar  crystals,  he  is  compelled  to  remove  a  great  part  of  this  lime 
by  some  process  or  another  ;  and  that  ■which  on  the  ■whole  is  most 
economical,  and  most  usually  applied  is  the  causing  of  the  lime  present 
in  such  a  solution  to  unite  -with  carbonic  acid  gas,  which,  as  I 
showed  you  before,  forms  a  compound  which  is  insoluble  or  very 
slightly  soluble  in  a  sugar  solution,  and  thus  separates  in  the  shape 
of  a  ■white  powder. 

I  can  show  that,  in  this  particular  case,  by  passing  some  carbonic 
acid  gas  into  this  solution,  ■which,  ho^wever,  should  have  been 
boUing  hot,  as  the  decomposition  would  have  been  much  quicker. 
I  dare  say  you  can  see,  however,  that  the  liquid  has  become  cloudy, 
and  this  cloudiness  is  due  to  the  fact  that  the  carbonate  of  lime, 
formed  by  the  absorption  of  the  carbonic  acid  by  the  Hme  held  in 
solution  is  insoluble,  in  the  solution  of  sugar,  although  the  Ume 
itself  is  exceedingly  soluble.  This  solution,  after  it  has  been  well 
saturated  ■with  carbonic  acid  and  boiled,  ■will  have  lost,  in  a  great 
measure,  its  alkaline  character,  but  not  entirely  so ;  for  this  alkaline 
character  is  due  not  alone  to  the  presence  of  lime,  but  also  to  the 
presence  of  some  bodies,  such  as  soda,  -which  have  been  liberated 
from  combination  by  the  lime  previously  added,  and  they,  being 
soluble,  do  not  fall  to  the  bottom.  T^'hen  this  operation  is  performed 
on  a  large  scale,  the  workman  continues  to  pass  gas  into  the  hot 
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solution  until  he  finds  that  the  precipitate  which  forms,  clots 
together  pretty  readily,  and  sinks  rapidly  to  the  bottom  of  the 
vessel.  He  takes  this  as  an  indication  that  the  operation  is 
practically  complete,  the  settling  of  the  precipitate  marking  the 
termination  of  the  action,  and  showing  that  nearly  all  the  lime  has 
become  combined  with  carbonic  acid,  so  as  to  become  insoluble.  I 
will  filter  some  of  this  solution — when  you  will  see  it  is  pretty  bright, 
and  of  a  somewhat  paler  colour  than  it  was  before.  This  diminution 
of  colour,  which  reaUy  takes  place  when  the  operation  is  performed 
carefully,  is  greater  in  proportion  to  the  quantity  of  lime  that  was 
present  before  carbonation,  and  is  due  to  the  fact  that  the  carbonate 
of  lime,  as  it  is  formed  and  precipitates,  combines  in  a  loose  sort  of 
way  with  a  certain  quantity  of  the  colouring  matter  present,  and 
carries  it  down  into  the  sediment.  In  fact,  the  carbonate  of  lime 
forms  with  the  colouring  matter  a  kind  of  "lake,"  in  the  same  way 
as  alumina  foi-ms  the  ordinary  lakes  used  in  painting,  when  it  is 
precipitated  in  a  solution  containing  a  vegetable  colouring  matter. 
On  proving  this  filtered  solution  with  the  turmeric  paper,  you  see 
that  the  colour  produced  is  much  lighter,  and  by  the  continued 
saturation  of  the  liquid  with  the  carbonic  acid,  this  change  would 
have  been  more  marked.  I  must  now  show  you  another  experiment. 
In  this  glass  I  will  put  merely  a  solution  of  lime  in  water,  adding 
some  more  distilled  water  to  make  it  weaker.  I  -will  now  pass 
carbonic  acid  gas  into  that.  Tou  see  the  action  takes  place  immedi- 
ately; the  lime  combines  with  the  carbonic  acid,  and  forms  carbonate 
of  lime,  in  the  same  way  as  it  does  in  the  solution  of  sugar.  But 
what  I  want  you  to  observe  in  this  experiment  is  this,  that  on 
continuing  to  pass  carbonic  acid  into  the  lime-water,  until  it  is 
present  there  in  excess,  the  carbonate  of  lime  which  was  first 
precipitated  will  be  dissolved,  that  is  to  say,  the  excess  of  carbonic 
acid  re-dissolves  the  carbonate  of  lime  first  formed.  It  is  very 
important  to  establish  this  point,  but  you  must  remember  that  this 
only  takes  place  permanently  in  a  cold  liquid.  Thus,  if  we  heat 
the  solution  so  obtained  to  the  boiling-point,  the  carbonate  of  lime 
which  has  been  dissolved  owing  to  the  excess  of  carbonic  acid  will 
be  re-precipitat€d  again.    It  is  necessary  to  remember  this,  in  order 
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to  understand  "why,  vrhen  in  a  sugar  factory  they  pass  carbonic 
acid  gas  in  to  precipitate  the  lime  held  in  solution  by  the  juice,  and, 
■when  the  action  is  apparently  complete,  they  are  obliged  to  boil 
the  liquid  pretty  vigorously  for  some  time,  for  if  they  did  not 
do  so  a  quantity  of  the  carbonate  of  lime  which  had  been  first 
precipitated  -would  remain  in  solution,  being  re-dissolved  by  the 
excess  of  carbonic  acid,  and,  -what  is  -worse,  at  the  time  the 
carbonate  of  lime  is  dissolved  there  is  also  dissolved  the  organic 
matter  vrhich  that  carbonate  of  lime  previously  carried  do-wn  -with 
it.  You  see,  no  doubt,  this  solution  is  already  becoming  clear 
again,  the  carbonate  of  lime  being  dissolved  by  the  excess  of 
carbonic  acid  ;  but  upon  boiling  the  clear  liquid,  you  again  see,  as 
it  gets  hot,  the  excess  of  carbonic  acid  present  is  given  off  in 
bubbles,  and  in  a  few  minutes  the  carbonate  of  lime  dissolved  -will 
be  re-precipitated,  though  not  quite  in  the  same  -way  as  before, 
but  in  a  much  more  crystalline  form,  and  it  -will  adhere  much  more 
to  the  side  of  the  glass,  and  therefore  be  less  visible. 

Supposing  that  this  operation  has  actually  been  performed  in  the 
factory,  that  the  juice  has  been  first  defecated,  then  saturated  or 
carbonated  -with  carbonic  acid,  that  the  excess  of  lime  in  the  juice 
has  been  removed  by  carbonation,  we  get  such  a  product  as  is 
contained  in  this  bottle,  which  also  comes  from  Mr.  Duncan's 
factory.  The  juice  has  now,  in  a  great  measure,  lost  its  alkaline 
character,  having  been  deprived  of  the  greater  part  of  the  dissolved 
lime  by  means  of  carbonic  acid.  There  is,  however,  still  some  lime 
to  be  removed  from  the  juice,  and  there  are  also  contained  a 
considerable  number  of  those  gummy  and  albuminous  bodies  which 
I  before  mentioned.  These  are  partially  removed,  and  at  the  same 
time  a  considerable  portion  of  the  colouring  matter  which  gives 
this  bro-wn  tint  to  the  liquid,  by  passing  the  juice  through  animal 
charcoal.  This  is  done  by  taking  the  juice  coming  from  the 
carbonating  pan  into  an  iron  cistern,  and  there  heating  it  nearly  to 
boiling-point,  and  from  there  passing  it  into  the  top  of  tall  vessels 
15  or  16  feet  in  height,  and  2i  to  3  feet  in  diameter,  and  filled  with 
granulated  animal  charcoal.  The  juice  finds  its  way  through  this 
charcoal  gradually  to  the  bottom,  and  runs  out  while  a  fresh  supply 
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is  poured  in  at  tlie  top.  As  I  showed  you  last  week,  the  animal 
charcoal  has  a  considerable  power  of  absorbing  bodies,  such  as 
dextrine,  and  if  you  give  it  a  longer  time  and  the  liqiiid  be  hot,  as 
in  the  case  under  consideration,  the  action  is  considerably  increased 
and  the  liquid  undergoes  a  very  material  purification.  I  have  here 
some  juice  which  has  been  defecated,  carbonated,  and  also  passed 
through  the  animal  charcoal;  and  you  will  observe  that  the  result  is 
very  much  less  coloured,  the  juice  now  being  a  very  pale  yellow  tint, 
and  a  great  portion  of  what  small  quantity  of  lime  had  been  left  in 
it  by  the  carbonating  process  has  been  now  removed,  together  with 
a  material  portion  of  the  gummy  matters.  The  carbonated  juice 
might  be  sent  up  to  the  cisterns,  in  which  it  is  held  before  it  comes 
down  to  the  animal  charcoal,  by  means  of  common  pumps,  but  it  is 
not  found  advisable  to  do  this  in  a  beet  root  sugar  manufactory, 
because  the  inside  of  a  pump  is  not  very  readily  cleaned ;  and  when 
beet  root  juice  is  allowed  to  hang  about,  for  even  a  comparatively 
short  time,  it  begins  to  undergo  a  kind  of  fermentation  ;  and  when 
the  juice  contains,  even  for  a  very  short  time,  any  fermenting  body, 
a  considerable  portion  is  converted  into  non-crystallisable  sugar. 
Here  is  some  beet  root  juice  which  has  been  standing  for  some  time 
in  a  bottle,  and  whereas  in  its  natural  state  it  flows  freely,  you  see 
now  it  has  become  slimy  and  thick.  Beet  root  juice  very  readily 
passes  into  this  state  of  fermentation,  and,  as  it  is  difiicult  to  use  a 
pump  without  leaving  behind  in  different  parts  of  the  apparatus  a 
small  quantity  of  the  juice  or  of  the  pulp  which  is  carried  with  it, 
and  which  soon  gets  into  this  sticky,  slimy  state,  the  operation  of 
raising  the  juice  to  the  iron  cistern  is  performed  by  an  apparatus 
called  a  juice-lifter,  of  which  I  have  here  sketched  a  rough  diagram. 
It  consists  of  a  wrought-iron  cylinder,  from  the  bottom  of  which 
proceeds  a  pipe  leading  to  the  cistern  at  the  top  of  the  building, 
whilst  a  branch  from  the  same  pipe  communicates  with  the 
reservoir  of  juice  to  be  lifted.  The  top  of  the  cylinder  has  two 
openings,  one  communicating  with  the  external  air,  and  the  other 
with  a  steam  boiler.  On  opening  the  cock  communicating  with 
the  air,  and  also  the  one  communicating  with  the  juice  to  be  lifted, 
the  iron  cylinder  is  soon  filled  with  the  juice.    These  two  cocks 
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are  then  shut  off,  communication  is  made  -with  the  cistern  to  which 
it  has  to  be  lifted,  and,  at  the  same  time,  steam  is  allowed  to  enter 
from  the  steam  boiler,  and  the  pressure  of  the  steam  soon  forces 
the  whole  of  the  juice  in  the  cylinder  into  the  cistern  above. 
This  apparatus,  therefore,  has  the  double  advantage  that  none  of 
the  juice  is  left  behind,  and  at  each  operation  the  vessel  is 
thoroughly  cleansed  and  scalded  out  by  the  action  of  the  steam. 

{To  he  continued.) 


THE  BEITISH  REFINERS  AND  THE  CONVENTION. 
By  Johh-  Nehl,  Jun.,  M.A. 

In  the  Journal  des  Fahricants  de  Stccre,  of  22nd  February,  1872, 
there  occurs  the  following  sentence — 

"  Lea  raffineurs  Anglais  no  voient  de  solution  que  dans  la  denonciation  de 
la  Convention." 

That  sentence  contains  an  error,  to  the  correction  of  which  a  few 
sentences  may  be  well  devoted. 

'  The  refiners  of  the  United  Kingdom  do  not  seek  to  denounce  the 
Convention  of  1864  ;  they  merely  seek  to  modify  it  in  such  a  way  as 
to  more  effectively  carry  out  its  object,  and  the  means  they  propose, 
namely — refining  in  bond  in  all  the  countries  parties  to  the 
Convention,  is  as  we  shall  now  show,  an  improved  method  of 
arriving  at  the  end  proposed. 

In  the  Convention  the  refiners  have  always  recognised  a  bond  fide 
attempt  to  establish  an  international  arrangement  for  the  suppression 
of  all  bounties,  whether  direct  or  disguised,  on  sugar.  That  this 
was  clearlj  its  aim  is  proved  by  the  following  among  many  passages 
that  might  be  quoted  from  ofScial  papers. 

From  report  of  Sir  Louis  Mallet  and  Mr.  OgUvie,  6th  October, 
1866  :— 

"  The  object  of  the  negotiations  which  have  led  to  these  results  wes  to  effect 
the  abolition  of  all  bounties,  which  might  be  given  to  the  refiners  of  any 
country  in  the  amount  of  drawback  allowed  on  the  exportation  of  refined 
sugars." 
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From  Board  of  Trade  memorandum,  January,  1868. 
"  The  immediate  object  of  the  negotiations  was  to  secure  in  each  country 
the  effectual  suppression  of  all  bounties  upon  exportation,  in  tho  shape  of 
excessive  drawbacks  or  discharges." 

The  means  for  arriving  at  this  desirable  end  (an  end  which  of 
course  must  commend  itself  to  all  free  traders,)  was  by  grouping 
raw  sugars  in  various  classes  giving  different  yields  of  refined,  and 
charging  a  duty  on  each  class  of  raw,  proportional  to  the  quantity 
of  refined  it  would  yield. 

If  the  yield  was  correctly  fixed  the  drawback  question  was  at 
once  placed  on  a  satisfactory  footing.  Thus  if  a  raw  sugar  which 
would  yield  80  per  cent,  of  refined  was  charged,  80  per  cent,  of  the 
drawback  allowed  on  refined  on  export,  the  Customs  ou  export 
would  return  as  drawback  only  the  exact  amount  received  as  duty. 
For  example,  if  the  drawback  on  the  export  of  refined  were  10s. 
per  cwt.,  the  duty  on  the  raw  sugar  yielding  80  per  cent,  would  be 
fixed  at  loo  of  10s.  =  8s.  On  every  ton  imported  a  duty  would  be 
paid  of  £8,  and  on  the  yield,  viz.,  16  cwts.  there  would  be  allowed 
a  drawback  at  the  rate  of  10s.  per  cwt.  =  £8.  Thus  the  Eevenue 
would  lose  nothing  by  exportation. 

And  not  only  would  the  Eevenue  be  protected  against  loss  by 
exportation,  but  it  would  be  put  on  a  fair  footing  with  regard  to 
home  consumption,  as  none  of  the  sugar  consumed  in  the  homo 
market  could  escape  taxation,  and  it  would  be  immaterial  whether 
the  sugar  was  imported  in  a  state  ready  for  consumption,  or  in  tho 
form  of  raw  material,  to  be  made  fit  for  food  in  this  country. 
Every  ton  consumed  in  the  country  if  brought  in,  in  the  finished 
state  would  pay  £10,  the  duty  on  import  being  the  same  as  the 
drawback  on  export.  On  the  other  hand  every  ton  consumed  in 
the  country,  if  made  in  a  refinery  from  a  raw  yielding  80  per  cent. 
Would  have  been  produced  from  25  cwts.  of  that  raw,  which  ou 
import  has  paid  at  the  rate  of  8s.  per  cwt.  =  £10.  Thus  the 
imported  sugar  and  the  product  of  the  refinery  would  go  into 
consumption  on  an  absolutely  equal  footing. 

It  is  evident  that  the  accuracy  of  this  result  depends  entirely 
upon  the  accuracy  with  which  the  yield  of  the  raw  is  predetermined, 
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for  if  the  yield  from  the  lot  tre  hare  selected  for  illustration  be  not 
exactly  80  per  cent,  there  will  be  a  loss  either  to  the  refiner  or  to 
the  Eevenue.  If  the  refiner  cannot  get  80  per  cent,  yield  he  does 
not  get  back  in  drawback  on  exportation  the  whole  of  the  duty  he 
has  paid ;  or  if  he  destines  his  product  for  home  consumption  it 
stands  him  at  a  higher  rate  of  duty  than  a  similar  product  which 
has  been  charged  on  importation  in  the  refined  state.  On  the  other 
hand,  if  he  can  get  more  than  80  per  cent,  yield,  he  gets  more 
drawback  than  he  paid  duty  if  he  exports ;  or  if  he  makes  for  home 
consumption  his  product  stands  him  a  less  duty  than  the  imported 
refined  he  is  competing  with,  or,  what  is  the  same  thing,  the  80 
per  cent,  stands  him  at  the  same  duty  as  the  imported  refined  and 
tlie  excess  of  yield  goes  tintaxed  into  consumption. 

Now,  raw  sugars  give  an  infinite  variety  of  yields,  and  the 
Convention  gi-ouped  them  into  four  classes,  and  took  the  average 
yield  of  each  class  as  detenained  by  a  series  of  actual  experiments. 
As  a  matter  of  course  each  class  comprised  some  sugars  better  and 
some  worse  than  the  average.  Here  then  is  the  first  element  of 
failure  in  carrying  out  the  object  of  the  Convention.  The  yield  is 
fixed  on  the  average  of  a  class  :  but  by  selecting  the  best  sugars  of 
each  class  an  excess  of  yield  and  consequent  bounty  must  be 
obtained.  The  higher  the  scale  of  duties,  the  greater  wUl  be  the 
money  difi'erence  between  the  classes,  and  the  greater  the  induce- 
ment to  take  fuU  advantage  of  this  bounty. 

The  second  element  of  failure  is  in  the  criterion  of  classification 
adopted  by  the  Convention,  viz.,  colour.  In  1864  colour  was  to  a 
far  greater  degree  than  now  an  accurate  measure  of  the  sugar 
producible  from  a  given  lot  of  raw,  indeed  so  accurate  as  to  be 
practically  trustworthy,  now  it  has  become  not  so.  At  that  timd 
the  value  of  sugar  was  practically  determined  by  its  colour  ;  now 
to  a  large  and  increasing  extent  value  is  tested  by  analysis  and  not 
by  appearance.  A  sugar  may  be  naturally,  and  can  easily  be  made 
artificially  of  a  low  colour  conjoined  with  a  high  saccharine  richness. 
Such  a  sugar  taxed  on  the  Convention  principles  pays  too  low  a 
duty,  for  it  is  assessed  in  too  low  a  class  with  reference  to  its  actual 
yield,  and  the  consequence  is  that  a  portion  of  its  product  goes 
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untaxed  into  consumption,  or,  if  exported  under  drawback,  more 
drawback  is  received  than  duty  was  paid,  in  either  case  to  the  loss 
of  the  Treasury,  and  the  gain  of  the  refiner.  The  higher  the  scale 
of  duties,  the  gi-eater  is  this  loss  to  the  Treasury,  and  bounty  to  the 
refiner,  and  of  course  the  greater  the  inducement  to  lower  the 
colour  of  the  raw  artificially. 

To  meet  these  points  where  the  details  of  the  Convention  fail  to 
attain  the  fulfilment  of  its  object  some  modification  is  necessary, 
which  shall  classify  raw  sugars  as  to  their  yields  without  possibility 
of  error  and  without  large  steps  between  class  and  class. 

Eefining  in  bond  supplies  a  perfect  and  practical  solution  of  this 
requirement.  The  raw  material  wiU  go  into  the  refinery  and  no  guess 
will  be  made  as  to  the  quantity  of  refined  it  can  or  should  yield- 
It  will  be  ascertained  by  working  what  it  absolutely  does  yield, 
and  thus  it  will  find  its  own  exact  position  in  the  scale,  a  scale 
which  is  independent  of  averages,  and  where  the  intervals  are 
infinitely  minute.  On  the  actual  yield  the  duty  will  be  paid  on 
all  goods  intended  for  consumption,  on  goods  for  export,  no  duty 
having  been  paid,  no  drawback  will  require  to  be  given. 

Thus  then  the  proposal  which  the  refiners  of  the  United  Kingdom 
have  been  urging  on  our  own,  and  the  foreign  governments  is  by 
no  means  a  denunciation  of  a  Convention  whose  object  was  the 
suppression  of  bounties  and  whose  principle  was  the  classification  of 
sugars  according  to  their  probable  yields,  but  rather,  in  the  words 
of  the  Eefiners'  Menorial,  "a  method  which  gains,  without 
failure,  the  same  end  by  an  improvement  on  the  same  means." 


ANALYSIS  OF  SUGAE  AND  MOLASSES. 

[a  TEANSIATION  op  the  EEPOEI  PitESENTED  BY  M.  WOTJSSEJT  TO  THE 
CENTEAL  COMMITTEE  OP  THE  STTGAK  MANUPACIUEEES  OF  FEANCE.] 
{Concluded  from  pdge  134.) 

The  Co-eppicient  5. 
■We  have  shown  that  in  order  to  estimate  the  commercial  value 
of  a  raw  sugar  by  chemical  analysis,  the  total  quantity  of  [pure] 
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sugar  is  determined  by  the  polariscope,  but  admitting  that  the 
salts  prevent  the  crystallization  during  refining,  the  quantity  of 
the  salts  is  calculated  from  the  ash  of  the  sugar,  diminished  by  one- 
tenth  after  incineration. 

K  then  a  raw  sugar  contains  95  per  cent,  of  pure  sugar,  but 
gives  2  per  cent,  of  ash  (after  the  deduction  of-  one-tenth),  this  is 
taken  into  account  in  the  valuation  of  the  sugar,  and  in  actual 
commercial  usage  it  is  taken  for  granted  that  this  2  per  cent,  of 
ash  will  prevent  the  crystallization  of  5  times  its  weight  of  sugar. 
Thus  then  5  times  2  is  deducted  from  the  richness  of  the  sugar 
analyzed,  and  it  is  considered  as  containing  only  85  per  cent,  of 
extractable  sugar. 

On  what  the  adoption  of  this  co-efficient  is  based  we  have  no 
knowledge,  and  can  only  conjecture  that  it  arose  in  the  following 
manner ; — 

The  analysis  of  sugars  with  respect  to  their  saccharimetrical 
standard  and  to  their  saline  impurities  was  (as  advised  by  M. 
Dubrunfaut)  practised  by  refiners  long  before  it  became  a  com- 
mercial custom.-  Probably  refiners  comparing  the  average  of  their 
analyses  with  the  production  of  their  refineries  during  a  year,  for 
example,  have  remarked  that  their  actual  out-tum  was  inferior  to 
the  amount  of  sugar  shown  by  the  polariscope,  by  a  quantity 
represented  by  five  times  the  weight  of  the  ash  which  the  sugars 
were  supposed  to  contain,  and  thus  in  judging  by  polarimetrical 
assay,  and  incineration  of  the  probable  yield  and  value  of  a  sugar, 
they  adopted  the  co-efficient  5  without  proving  that  the  deficit 
found  in  their  returns  was  wholly  the  result  of  the  salts,  or  partially 
from  other  causes  operating  simultaneously,  such  as  loss  of  sugar  in 
the  char,  or  in  the  scum,  or  from  accidents.  The  loss  was  assumed 
to  be  due  to  the  salts. 

When  the  analysis  with  the  co-efficient  5  became  common 
in  business,  it  was  found  that  thus  calculated  it  corresponded 
exactly  with  the  usual  difference  in  price  between  the  difi'erent 
typos  and  their  average  analyses,  and  the  same  differences  of  price 
have  been  continued  and  consequently  the  same  bases  of  calculation, 
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But  since  studies  of  this  kind  have  become  more  common,  some 
experiments  have  been  made  of  a  very  precise  character — especially 
in  connection  with  the  influence  of  the  salts — respecting  the  general 
results,  comprising  all  the  losses  of  refining,  and  it  has  been  shown 
that  in  reality  the  salts  do  not  render  uncrystallizable  a  quantity  of 
sugar  equivalent  to  five  times  the  weight  of  the  sulphated  ash 
obtained  by  the  incineration  of  the  sugar. 

If  it  is  admitted  that  in  the  refinery  the  salts  produce  in  the 
working  the  same  etfect  as  in  the  manufacture  of  raw  sugar — and 
that  we  think  should  be  admitted  when  acting  on  the  same  material 
— the  co-efiicient  of  the  action  of  the  salts  appears  to  be  only  3'6, 
as  is  shown  thus:  Many  analyses  have  been  made  of  molasses  from 
sugar,  factories,  when  these  molasses  have  been  considered  to  be 
exhausted,  that  is  to  say,  when  they  would  give  up  no  more 
crystals  even  if  re-boUed  and  kept  in  conditions  favourable  to 
crystallization,  and  the  proportion  between  the  sugar  shown  by 
the  polariscope  and  the  weight  of  the  sulphated  ash  (diminished  by 
one-tenth)  has  been  on  the  average  of  the  experiments  3-6  of  sugar 
for  1  of  ash. 

Thus  in  the  manufacture  of  raw  sugar  the  average  results  show 
that  ciystallization  ceases  when  the  quantity  of  salts  accumulated 
in  the  syrups  is  such  that  the  sulphated  ashes  of  these  salts  show 
the  proportion  of  1  to  3"6  of  sugar. 

This  is  a  fact  which  may  be  asserted.  It  only  remains  to  discuss 
the  causes. 

Many  chemists  have  for  some  time  past  studied  the  relative 
action  of  pure  salts  on  the  crystallization  of  sugars,  and  have 
arrived  at  results  negative  on  one  side  and  positive  on  the  other, 
but  these  experiments,  conducted  with  great  care  and  exactness 
from  their  point  of  view,  do  not  accord  ynth.  the  results  of 
manufacturers. 

From  the  results  of  their  experiments  some  chemists  have  come 
to  the  conclusion  that  certain  salts  do  not  produce  molasses,  that 
is  to  say,  they  do  not  prevent  the  crystallization  of  sugar ;  but 
however,  it  is  proved  in  manufacture  that  when  these  salts  are  in 
molasses,  this  molasses,  if  re-boiled,  will  not  crystallize  further. 
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and  if  these  salts  are  extracted,  by  the  osmose  process,  for  example, 
the  molasses  re-boiled  will  begin  to  crystallize  again  and  yield 
sugar  in  greater  or  less  quantity.  "Whether  these  salts  act  alone, 
or  in  combination  with  the  action  of  other  foreign  matters  is  not 
known,  but  this  is  certain,  that  when  the  salts  disappear  tho 
molasses  crystallize  afresh ;  and  that  on  the  average  the  quantity  of 
Bulphated  ash  corresponds  to  a  certain  quantity  of  sugar  which 
will  not  crystallize,  and  in  practice  this  proportion  is  1  of  sulphated 
ash  to  3'6  of  sugar.  It  may  then  be  concluded  that  when  a 
molasses  gives  by  sulphuric  incineration  a  weight  of  ash  corres. 
ponding  to  1  for  3'6  of  sugar  this  molasses  will  not  crystallizo 
further. 

As  the  result  is  always  the  same,  the  sulphated  ash  may  be 
accepted  as  the  measure  of  the  uncrystallizability  of  the  molasses 
or  of  the  boiled  syrup,  although  the  salts  may  not  bo  the  only 
cause  of  it;  the  coincidence  is  invariable,  and  it  is  better  to  accept 
this  method  of  measurement  than  to  have  none  at  all.  And  this 
seems  to  be  an  answer  to  all  theoretical  discussions  on  the  subject. 

We  will  only  add  that  some  persons  suppose  that  tho  salts  and 
other  foreign  matters  which  accompany  them  in  proportions  which 
vary  but  little,  have  the  same  effect  as  water  on  the  boiled 
molasses,  that  is  to  say,  that  taking  a  solution  of  pure  sugar  it 
would  contain  when  sufiiciently  boiled  say  20  per  cent,  of  water. 
In  these  conditions  it  may  crystallize,  because  when  cold  water 
will  only  dissolve  twice  its  weight  in  sugar.  But  in  the  case  of  an 
impure  syrup  when  it  is  so  thick  that  it  cannot  be  boiled  longer, 
this  syrup  contains  besides  the  20  per  cent,  of  water  considered  as 
foreign  matter,  20  per  cent,  of  other  foreign  matters  in  solution, 
that  is  to  say  also  in  a  liquid  state,  it  is  as  though  it  contained 
40  per  cent,  of  water,  and  therefore  it  will  not  crystallize. 

But  whatever  the  value  of  this  hypothesis,  the  salts  being  the 
only  tangible  foreign  matters  which  can  be  separated  and  weighed, 
their  proportion  to  other  foreign  matters  being  only  slightly 
variable,  it  appears  to  us,  to  be  wise  to  accept  the  testimony  which 
they  give,  that  is  to  say,  to  adopt  the  co-efficient  3-6  instead  of  5. 

"We  believe  then,  that  the  new  eo-efficient  3-6  ought  to  be 
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adopted  in  the  sugar  trade.  Evidently,  in  order  to  be  just,  the 
Tariations  in  price  according  to  the  standard  must  be  charged 
proportionately  at  the  moment  of  transition,  because  it  "would  not 
be  reasonable  that  a  sugar  which  the  night  before  was  valued  at 
60  francs  for  example,  because  by  the  co-efB.cient  5  its  standard  was 
88°,  should  be  worth  the  next  day  62  fr.  25  c,  because  (under  the 
new  co-efficient  3-6)  its  standard  was  89°8,  unless  the  currency  was 
changed,  but  once  the  new  system  was  established  the  relative 
estimates  of  the  intrinsic  values  of  sugars  would  be  more  just. 

"We  may  suggest  further,  that  during  the  transition  the  scale  of 
difference  in  value  should  not  be  altered,  but  the  standard  of  the 
base  raised  from  88°  to  90°. 

In  concluding  this,  relating  to  the  co-effloient  to  be  adopted,  we 
should  add,  that  the  experiments  which  we  have  made  on  the 
molasses  from  the  sugar  factories  (refining  molasses  would  not  have 
served  the  same  object)  have  been  all  made  on  those  molasses  which 
contained  little  or  none  of  the  salts  of  lime,  because  we  did  not 
wish  to  admit  this  cause  of  error.  It  remains  then,  apart  from  the 
adoption  of  the  co-efficient  3 '6,  to  ascertain  what  would  be  the 
co-efficient  which  it  would  be  proper  to  adopt  for  the  ash  proceeding 
from  lime  and  the  salts  of  lime,  which  we  have  spoken  of  above. 

To  determine  this  co-efficient  it  would  be  necessary  to  make 
some  practical  experiments  in  the  refinery,  but  this  we  are  not 
able  to  do  at  present.  When  we  shaU  have  collected  sufficient 
facts  on  this  head  we  shall  feel  it  our  duty  to  communicate  them 
to  the  manufacturers  of  sugar. 


ON  THE  DIFFERENT  METHODS   OF  APPLYING  THE 
OSMOSE  PROCESS  IN  THE  SUGAR  MANUFACTURE. 

Br  M.  DnBEUjrFAUT. 
TratulaUd  from  "La  Sucrerie  Indigene." 

The  osmose  process  has  generally  been  very  successful  when  ^e 
rules  for  its  application  have  been  adhered  to,  and  it  is  only  when 
these  niles  have  been  neglected  that  some  manufacturers  have 
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obtained  doubtful  results.  It  may  therefore  be  needful  to  revert 
to  tbese  particulais,  and  to  indicate  tbe  conditions  of  its  rational 
application. 

The  osmose  process  eliminates  the  salts  which  hinder  the  crystal- 
lization of  the  sugar,  but  this  property,  -which  is  founded  on  the 
difference  in  diffusibility  of  sugar  and  of  salts,  can  only  be  properly 
applied  to  the  purification  of  syrups  or  molasses  containing  the  salts 
of  potash,  soda,  or  ammonia,  or  the  salts  of  magnesia,  which  also 
possess  considerable  diffusibility :  but  the  salts  of  lime  possess  little 
or  none,  "We  may  thus  comprehend  that  the  osmose  process  is 
powerless  to  purify  those  syrups  which  contain  much  salts  of  lime ; 
such  syrups,  in  fact,  instead  of  being  deprived  of  these  impurities, 
wiU  actually  show  an  increased  proportion  of  calcic  salts,  by  being 
passed  through  the  osmogene. 

This  may,  however,  be  remedied  by  treating  the  syrups  con- 
taining these  salts  in  such  a  way  as  to  transform  the  salts  of  lime 
into  salts  of  soda,  potash  or  ammonia.  This  result  may  be  realized 
by  the  use  of  a  carbonate,  a  sulphate,  or  an  alkaline  phosphate. 
Economically,  crystals  of  soda  are  to  be  preferred,  and  the  quantity 
to  be  used  may  be  determined  by  multiplying  by  5  the  calcic 
standard  of  the  molasses,  shown  so  readily  and  exactly  by  Messrs. 
Boudet  and  Boutron's  hydrotimeter. 

From  this  point  of  view,  syrups  but  slightly  calcic  are  the  best 
adapted  to  the  osmose  process,  such  as  the  syrups  or  molasses  of 
the  large  establishments  where  the  calco-carbonate  mode  of  working 
is  practised. 

The  old  factories  where  the  alkaline  working  is  carried  on 
produce  on  the  contrary  syrups  more  or  less  calcic,*  and  these 
syrups  do  not  yield  to  osmotic  purification,  unless  the  working  has 
been  conducted  with  this  end  in  view.  Nothing  is  more  easy, 
however,  than  to  avoid  this  inconvenience  by  ascertaining  the  calcic 
standard  before  the  concentration  of  the  juice,  and  in  transforming 

*  This  defect  is  met  with  especially  in  syrups  produced  in  the  working  of 
injured  or  tainted  heet  roots  which  contaia  glucose,  which  in  this  case  ia 
transformed  iato  glucio  acid,  and  consequently  into  glucate  of  lime,  which 
the  osmogene  will  not  eliminate,  o 


186 


THE  SUGAK  CAIfE. 


Aran  1,  1872. 


the  calcic  into  the  sodio  before  clarificatioii.  Syrup  thus  treated  is 
found  to  be  free  from  lime,  and  it  submits  to  the  osmose  treatment 
apparently  as  -well  as  synips  from  establishments  vhere  the  ne-w 
methods  are  practised. 

The  osmose  process  has  no  action  on  colouring  matter,  conse- 
quently osmosed  syrups  are  more  coloured,  because  the  colouring 
principle  has  been  concentrated,  -with  the  sugai',  without  any 
elimination  -whatever. 

It  would  bo  unreasonable  to  expect  from  the  osmose  process 
effects  which  it  cannot  produce,  and  to  practice  it  without  adopting 
the  other  well-known  methods  of  purification  (animal  charcoal,  the 
calco-carbonic  treatment,  &c.)  in  their  proper  places.  In  fact,  the 
osmose  process  is  to  be  used  in  addition  to  other  acknowledged 
purifiers ;  and  has  never  been  represented  as  a  panacea,  capable  of 
abolishing  the  use  of  old  systems.  But  we  believe  that  the  osmose 
is  a  great  step  in  advance,  and  a  great  addition  to  the  means  of 
purification  at  the  disposal  of  the  sugar  industry,  and  that  it 
contains  elements  useful  in  the  solution  (long  sought  for)  of  a 
problem  of  which  we  wUl  speak  further  on ;  hut  these  results  can 
only  be  obtained  by  reasonable  practice,  and  v.  ithout  renouncing  any 
of  the  good  purifying  processes  iu  use. 

Three  methods  present  themselves  for  the  logical  application  of 
the  osmose.  "We  will  take  them  in  the  chronological  order  in 
which  they  have  been  offered  for  trial. 

P.iETIAL   PUEIFICATIOX  OF   SyEOTS  FEOM  THE  SeCONB  OE  ThIED 
CeTSTALS  IX  THE  SUGAE  HaXCFACIOEY. 

This  method  has  been  practised  since  the  invention  of  the 
process,  and  it  is  stUl  carried  on  with  success  in  many  factories, 
where  it  has  been  found  verj-  useful.  In  principle  it  is  only 
applied  to  those  syrups  which  could  be  profitably  worked  without 
it,  that  is  to  say,  which  by  simple  reboiHng  would  yield  a 
productive  crystallization.  The  osmose  is  in  this  case  a  very 
simple  operation,  which  entails  some  loss  in  the  water. 

The  syraps  are  passed  into  the  osniogene  at  their  normal  density, 
usually  25°  or  30°  Baume,  so  that  a  weak  osmose  is  practised,  bv 
which  some  strong  saline  water  and  little  sugar  (which  constitutes 
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the  loss)  are  extracted  frora  tie  syrup.  THs  puiificatio;i  easily 
eliminates  one-fourtli  of  the  existing  salts,  that  is  to  say,  2'3  to  3 
per  cent,  of  the  weight  of  the  sjrup,  and  if  we  take  the  co-efficient 
4  to  calculate  the  sugar  set  free,  the  osmotic  purification  thus 
increases  the  yield  of  sugar  by  10  to  12  per  cent.,  which  added  to 
the  normal  return  of  the  syrup,  proves  the  practical  utility  of  the 
method. 

Admitting  that  the  syrup  in  question,  not  osmosed,  would  yield 
25  per  cent,  of  sugar  on  the  weight  of  the  masse  cuite,  if  this 
osmotic  purification  raises  the  return  to  35  per  cent,  of  less  saline 
sugar,  the  economic  utility  of  the  process  admits  of  no  doubt, 
inasmuch  at  an  expense  of  1  fr.  per  100  kilogrammes  of  syrup  it 
adds  to  the  usual  return  of  25  per  cent,  a  supplementary  return  of 
10  per  cent.,  which  is  efiected  in  the  same  working  with  scarcely 
any  extra  expense,  and  with  the  time  of  crystallization  relatively 
less. 

Yet  this  real  advantage  does  not  appear  to  have  struck  aU 
manufacturers,  and  it  has  even  been  thought  as  too  small  for  con- 
sideration. This  method  of  working,  however,  is  the  one  which  is 
practised  by  Messrs.  Gouvion,  Woussen,  Beaupere,  Carmichel, 
Chai-bonneau,  Augt.  Dumont,  Lalande,  &c. ;  aU  sugar  manufacturers 
of  high  standing. 

Some  prejudice  exists  against  the  process  in  those  sugar  factories 
where  the  calcic  purification  is  practised,  probably  because  it  has 
not  been  tried ;  it  may,  however,  be  affirmed  that  the  economic 
results  obtained  in  these  establishments  would  have  been  much 
increased  if  the  osmogene  had  been  used. 

PuEIFICATIOjr  IN  THE  SuGAE  DlSTILI,EEY. 

This  working  which  has  been  described  in  former  publications  is 
here  applied  exclusively  to  molasses,  and  is  undoubtedly,  when 
well  carried  out,  one  which  will  give  the  greatest  chance  of  profit. 

In  this  case  the  waters  of  exosmose  are  utilized  in  fermentation, 
and  thus  the  perfection  of  its  working  does  not  lie  in  the  very 
limited  application  of  the  osmo.'e,  which  the  loss  in  the  water 
imposed  in  the  preceding  case. 
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The  syrup  must  be  strongly  osmosed ;  indeed,  it  need  not  stop 
Aort  until  two-thirds  or  three-fourths  of  the  salts  are  eliminated, 

lu  fact,  if  the  osmose  process  is  applied  to  molasses  by  themselves 
uncrystallizable,  and  if,  to  take  the  example  above  given,  of  the  syrup 
of  the  second  or  third  crystallizations,  the  process  so  applied  as  to 
eliminate  one-fourth  of  the  existing  salts,  sets  free  10  to  12  per  cent, 
of  sugar,  which  to  be  extracted  and  leave  a  mother  liquor  saleable 
as  molasses  would  demand  three  or  four  months  in  which  to 
crystallize,  as  does  the  last  normal  product  of  our  factories,  we 
can  understand  that  such  a  working,  which  would  require  great 
expense  and  a  long  time  to  produce  a  little  sugar,  would  justify  the 
application  of  the  adage,  "  the  game  is  not  -worth  the  candle." 

Such  an  insignificant  result  -would  only  be  the  necessary  con- 
sequence of  an  illogical  application  of  the  process.  Such  would  be 
the  position  of  a  manufacturer  who,  not  able  to  utilize  the  waters  of 
exosmose,  and  obliged  to  waste  them,  should  persist  in  osmosing 
his  molasses  before  taking  measures  to  use  the  waters,  and  his 
negative  results  -would  merely  be  the  consequence  of  improper 
application. 

If,  on  the  contrary,  -with  a  moderate  osmose  half  the  salts  -were 
extracted  from  a  molasses  containing  12  per  cent.,  there  -would  be 
set  free  in  extractable  sugar  at  the  co-efficient  4,  6  x  4  =  24  per 
cent. ;  and  if  to  obtain  this  result  the  water  of  exosmose  yvas  made 
of  a  co-efficient  zero,  we  might  reasonably  hope  to  obtain  by  this 
working  24  -  6,  that  is  to  say,  18  per  cent,  of  sugar. 

If,  on  the  other  hand,  the  use  of  the  waters  in  the  distillery 
opposed  no  limit  to  the  extent  of  the  osmose  process,  three-fourths 
of  the  salts  might  be  extracted  at  a  co-efficient  zero,  and  the  real 
extractable  sugar  set  free  would  then  be  36-10,  that  is,  26  per 
cent.,  a  figure  which  has  been  realized  in  actual  manufacture. 

"We  may  thus  comprehend  all  the  advantages  which  -would 
accrue  to  sugar  distiUeries  able  to  extract  from  their  molasses 
much  sugar  or  much  alcohol,  according  as  the  state  of  the  markets 
made  either  desirable. 

Many  establishments  -work,  or  are  about  to  work,  in  this  -way. 

There  are  those  of  MM.  Dantu-Dambricoui-t,  of  Steene ;  L. 
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Crespel  &  Co.,  of  Quesnoy-sur-Deule ;  the  new  establishment 
started  by  IT.  Durin,  and  possibly  also  that  of  M.  Bugnot-Uolladon, 
Besanqon. 

There  is  an  opening  in  Paris  for  an  immense  establishment  of 
this  kind,  which  could  profitably  be  supported  by  the  molasses  of 
the  Paris  refiners,  and  this  establishment  would  be  especially 
encouraged  by  the  transformation  at  present  taking  place,  that  is 
to  say,  by  the  general  adoption  of  the  alkaline  working  which  is 
there  being  carried  out  in  difierent  ways,  and  by  which  60,000  kilo- 
grammes (about  60  tons)  of  molasses  are  supplied  daily,  free  from 
glucose  and  lime,  and  perfectly  suited  in  all  other  respects  to  the 
osmose  puiification  ;  such  for  example  is  the  molasses  produced  in 
MM.  Sommier  &  Co.'s  refinery. 

PCEIFICATIOH-  IS  THE  StTGAE  MiNTIFACIOEr. 

This  application,  the  great  importance  of  which  we  have  insisted 
on  for  a  long  time,  has  scarcely  attracted  the  attention  of  many 
eminent  manufacturers,  who  would  have  been  able  to  carry  it  out 
most  intelligently  and  usefully.* 

The  masses  cuites  of  the  first  crystals  generally  show  (save 
in  some  exceptional  manufactories)  a  co-efficient  of  12  or  13,  and 
those  of  the  second  crystals  have  a  co-efficient  of  6  or  7. 
The  first  only  can  be  boiled  to  grain,  the  second  will  not  bear  it, 
for  which  reason  manufacturers  by  the  improved  process  fall  back 
on  the  slow  working  of  the  low  products  which  is  the  characteristic 
of  the  old  process. 

The  means  of  avoiding  this  inconvenience  has  often  been  sought, 
and  especially  from  the  pretended  sucrates  of  lime  applied  to  the 
syrups  from  the  first  crystals,  but  the  solution  of  the  problem  has 
been  sought  in  vain. 

Meanwhile,  what  advantages  would  not  our  process  confer  in  the 
sugar  manufactory  :  1st.— Sugar  only  of  the  first  crystallization 
would  be  made,  the  drainage  from  it  being  continuously  returned. 
2iid. — .From  the  molasses  a  saleable  first  product  of  manufacture 

*  The  application  has  especial  claims  upon  those  great  estahlishmeuts 
whose  syrups  are  exclusively  suited  to  the  osmose  process,  which  might  by 
its  application  be  saved  from  the  interminable  and  troublesome  working  of 
low  products. 
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could  be  made,  and  thus  avoided,  with  very  great  advantage  tlio 
formation  of  impurities  which  constitute  the  molasses,  the  injurious 
satellites  of  the  sugar  during  the  long  continuance  of  the  operations. 
3rd. — To  avoid  altogether  the  working  of  low  products  and  their 
obstruction  in  the  mine,  so  as  to  bo  able  in  12  to  15  days  after  the 
conclusion  of  the  rasping  completely  to  finish  all  the  products  of 
the  season.  Such  in  our  opinion  might  be  the  results  of  the 
osmose  process,  although  no  manufacturer  has  yet  tried  the  experi- 
ment except  IT.  Hette,  who  made  a  single  incomplete  trial  in  1868, 
and  who  from  reasons  unconnected  with  osmose  did  not  continue  it 

We  are  thus  necessitated  to  demonstrate  from  simple  theoretical 
considerations  dependent  as  far  as  possible  on  what  has  already  been 
described  in  our  former  works. 

To  solve  the  problem  in  question,  it  would  be  sufficient  to 
reduce  the  saline  co-efficient  of  the  second  crystals  to  the  same 
level  as  the  first,  and  if  that  is  shown  to  be  possible  there  is  no 
longer  any  doubt  on  the  subject.  The  question  is  in  short  whether 
the  co-efficient  of  the  seconds,  which  is  7,  can  be  raised  to  12  or 
13,  which  is  the  average  co- efficient  of  the  first,  which  can  be 
boiled  to  grain.  This  result  may  evidently  bo  obtained  by  the 
elimination  of  the  better  half  of  the  salts  from  the  syi-ups  in 
question. 

This  result  may  certainly  be  secured  by  making  a  strong 
osmose,  and  consequently  making  the  waters  of  exosmoso  of  such  a 
saccharine  strength  that  they  must  not  be  wasted.  It  will  thus 
be  needful  to  resort  to  some  practicable  means  of  utilising  these 
waters.  The  known  means  are,  1st. — Using  fermentation  for  the 
production  of  alcohol.  2nd. — Concentrating  them  in  some  econom- 
ical manner  so  as  to  produce  a  molasses  saleable  to  distillers,  a 
process  which  has  been  adopted  by  several  manufacturers. 

The  first  means  is  quite  practicable  by  the  addition  of  a  distillery 
to  the  factory,  which  could  make  spirit  of  a  strength  saleable  to 
rectifiers.  Some  fermenting  vats  and  a  simple  distillery  apparatus 
would  only  be  necessary. 

The  second  means  would  entail  the  provision  of  suitable 
economical  evaporators  such  as  the  triple  effet,  supplied  by  a  special 
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steam  boiler,  and  if  these  expenses  are  compared  -ndth  the 
results  which  may  properly, be  expected  they  will  not  appear 
unreasonable. 

Admitting  as  an  extreme  hypothesis,  that  to  raise  the  second 
crystals  to  the  level  of  the  first,  it  is  necessary  to  make  the 
waters  of  exosmose  of  such  value  that  they  would  represent 
real  molasses  of  a  normal  constitution;  by  concentrating  these 
waters  into  molasses  by  the  triple  effet  we  should  have  perfectly 
solved  our  problem,  that  is  to  say,  the  molasses  instead  of  being 
the  last  product  of  the  working  would  be  the  first,  and  at  the  same 
time  the  sugar  would  be  obtained  as  speedily,  and  with  the  superior 
qualities  of  the  first  crystals.  The  solution  of  the  problem  is  then 
possible  by  osmose,  and  only  depends  on  the  simple  organization  of 
working  and  material. 

We  may  add  that  the  eminent  manufacturers  MM.  "Woussen  and 
Gouvion,  who  have  practised  the  osmose  process  successfully  since 
its  invention,  have  given  favourable  opinions  as  to  the  practical 
working  of  the  above.  M.  Gouvion  states  that  he  himself  had 
last  year  made  preparations  for  trying  it,  but  that  circumstances 
prevented  his  carrying  it  out. 

Applicatiojt  op  the  Osmose  in  the  Refiiteey. 

In  the  presence  of  the  proofs  of  the  advantages  of  this  process  in 
the  factory  where  no  profit  can  be  made  by  it  out  of  the  duty,  we 
cannot  comprehend  the  absolute  indifierence  of  refiners,  who  would 
obtain  considerable  remuneration  by  working  it,  merely  in  extra 
rttums  of  sugar  extracted  from  tiicir  molasses. 

The  great  difficulty  here  as  in  the  factory,  is  in  the  utilization 
of  the  exosmose  water.  The  refiners  of  Paris  cannot  have  recourse 
to  distilling,  and  their  exosmose  waters  would  either  be  wasted  or 
would  have  to  be  concentrated  into  molasses  by  special  apparatus. 

The  best  method  of  applying  the  process  in  the  refinery  would 
evidently  bo,  not  to  the  molasses,  but  to  the  syrups  from  the 
centrifugals  or  to  the  products  immediately  following  them.  This 
method  would  free  the  refinery  from  the  trouble  of  its  low  products, 
and  would  save  the  molasses  part  of  the  working  of  the  centrifugals. 

This  process  is  logical,  and  by  its  being  properly  carried  out 
success  would  be  guaranteed. 
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SUCRATES,  AND  THEIE  APPLICATION  TO  THE 
EXTRACTION  OE  SUGAR  FROM  MOLASSES. 

By  M.  E.  Fixtz. 

ISeiiiff  a  translation  from  the  French  of  an  Article  written  by  request  of  the 
Council  of  the  "Societe  Technique  Emse,"  and  read  before  a  general  JSetinion 
of  the  Members  of  the  Society,  held  at  Goroditsch,  on  the  Sth  of  Jan.,  1872.] 

(Continued  from  page  146.) 

The  failure  of  MM.  Dubrunfaut.  Leplay,  and  Peligot  has  not 
discouraged  inventors. 

A  new  process  based  on  the  precipitation  when  hot  of  the 
tribasic  sucrate,  has  been  patented  in  France.  The  inventor  M. 
Lair  starting  -with  the  fact  that  sugar  forms  with  many  substances, 
combinations  insoluble  at  a  temperature  above  80°  C.  (176°  Eaht.) 
mixes  with  the  saccharine  liquids,  juice  or  molasses,  a  proper 
quantity  of  lime,  and  raises  the  mixture  to  above  80°  C,  say  110°, 
115°,  or  120°  C.  (230  to  248  Faht.)  lintil  it  reaches  a  temperature 
at  which  the  combination  becomes  insoluble  and  is  precipitated 
usually  under  pressure  in  the  form  of  sucrate  of  lime.  This 
patent  which  has  the  general  defect  of  patents  of  endeavouring 
to  include  in  its  terms  the  known  and  the  unknown  has  been  very 
judiciously  named  by  M.  Tardieu  who  doubts  the  possibility  of 
its  application  "the  patent  of  imagination  or  speculation."  The 
idea  of  M.  Lair  would  appear  more  rational  if  divested  of  the 
obscurity  with  which  it  is  surrounded,  and  his  process  is  a  step 
towards  the  solution  of  the  question.  "W^e  know  that  calcareous 
saccharine  solutions  become  turbid  when  their  temperature  is 
raised  to  the  boiling  point,  but  this  reaction  depends  upon 
various  circumstances  which  render  it  very  capricious,  especially 
when  impure  solutions  arc  operated  on. 

In  proportion  as  the  solutions  are  more  concentrated  the 
temperature  is  raised,  and  when  the  concentration  is  too  great 
there  is  no  precipitate.  M.  Dubrunfaut  published  these  facts  in 
1851,  and  M.  Payen  has  written  a  very  complete  work  on  the 
conditions  under  which  precipitation  takes  place. 

M.  Lair,  and  in  this  lies  the  originality  of  his  idea,  avoids  all  the 
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difficulties  in  obtaining  the  regular  formation  of  the  sucrate,  by 
producing  it  under  pressure  in  a  monte-jim  suitably  adjusted. 
The  mixture  of  the  diluted  molasses  with  an  excess  of  lime  is 
made  in  the  cold,  it  is  then  introduced  into  a  monte-jus  which  besides 
the  ordinary  construction,  contains  an  apparatus  which  allows  the 
temperature  of  the  mixture  to  be  raised  according  to  the 
pressure  of  the  steam.  The  sucrate  is  formed  at  about  130°  C. 
(266°  Paht.).  The  steam  is  then  shut  off  from  the  heating 
apparatus  and  the  monte-jus  is  worked  in  the  ordinary  manner  in 
order  to  force  the  limed  juice  into  the  filter  presses,  by  the  use  of 
which  the  sucrate  is  rapidly  separated  from  its  mother  liquor 
without  danger  of  its  becoming  redissolved.  The  trial  of  the 
process  in  manufacture  has  however  proved  that  this  separation 
is  incomplete. 

The  syrup  obtained  after  the  carbonating  of  the  mass  thus 
pressed  shows  a  decided  improvement  on  that  formerly  obtained. 
The  manipulation  is  so  easy  that  nothing  prevents  the  sucrating 
being  repeated  as  often  as  needful.  However  this  application 
of  the  process  in  manufacture  does  not  on  the  whole  appear  to 
have  produced  better  results  than  those  of  3*1.  Laii-'s  predecessors. 

The  tribasic  sucrate  is  soluble  in  sugar  solution,  but  it  is 
insoluble  in  water.  If  then  we  were  able  to  transform  into  sucrate 
all  the  sugar  contained  in  a  solution  of  molasses  the  problem  would 
be  solved.  But  we  have  seen  that  it  is  difficult  to  effect,  even 
operating  in  the  cold,  the  transformation  of  all  the  sugar  into  tribasic 
sucrate.  M.  Leplay  has  overcome  this  difficulty  in  a  very 
ingenious  manner.  After  saturating  the  solution  of  molasses  in  the 
cold  with  a  sufficient  quantity  of  lime,  he  adds  a  salt  of  lime,  chloride 
of  calcium,  to  complete  the  third  equivalent  of  calcium  needful 
for  the  transformation  of  the  Whole  of  the  sugar  into  tribasic 
sucrate.  An  addition  of  soda  ot  potash,  liberates  the  lime  at  the 
desired  moment.    The  following  is  the  modus  operandi. 

The  molasses  is  mixed  with  an  equal  proportion  of  water  for 
treatment,  and  sufficient  thick  milk  of  lime  added  to  saturate  the 
solution  and  to  leave  an  excess  of  lime  in  suspension.  After  being 
carefully  mixed  more  water  is  added  until  about  7  gallons,  of 
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the  solution  contains  12  lbs.  of  the  primitive  molasses.  The 
necessary  quantity  of  chloride  of  calcium  (either  in  crystals  or 
solution)  is  then  added  and  the  temperature  raised;  when  it 
approaches  100°  C.  (212°  Faht.)  a  diluted  solution  of  soda  is 
added  and  it  is  allowed  to  boil,  the  mixing  being  continued. 
The  precipitate  is  formed  easily,  it  is  then  taken  to  the  filter 
presses,  and  afterwards  washed  until  the  washing  waters  are  free 
from  colour.  The  sucrate  thus  obtained  is  worked  in  the  ordinary 
manner  after  decomposition  by  carbonic  acid.  The  process  may 
be  applied  to  juice  or  to  syrups  of  every  quality.  The  sucrate 
obtained  from  second  products  can  bo  used  for  melting.  It  must 
be  remarked  that  the  chloride  of  calcium  may  be  replaced  by  any 
other  soluble  salt  of  lime.  The  salts  of  lime  proceeding  from 
the  destruction  of  glucose  are  able  to  replace  the  same  equivalent 
of  chloride  of  calcium.  It  will  not  be  impossible  to  utilize  this 
process  in  Russia.  It  must  however,  be  remembered  that 
hydrochloric  acid  is  expensive.  Or^  the  other  hand  the  ashes 
proceeding  from  our  steam  boilers  wUl  furnish  after  very  simple 
treatment  the  potash  necessary  for  precipitation,  and  our  calcareous 
marl  the  lime  needed  in  the  production  of  chloride  of  calcium. 
The  process  is  described  at  such  length  by  the  inventor,  the 
manipulations  are  so  minutely  detailed  even  to  the  production  -of 
carbonic  acid  gas  by  a  new  and  ingenious  arrangement,  that  it  is 
difficult  to  believe  the  inventor  docs  not  base  his  facts  on  experi- 
ments on  a  large  scale.  I  have  never  been  able  in  the  laboratory 
to  obtain  sucrates  from  molasses  of  sufficient  purity  to  pay  for  the 
working.  It  is  easy  to  prove  that  by  the  process  the  gi-eater  part 
of  the  sugar  may  be  precipitated  at  one  operation,  which  is  a  step 
in  the  right  direction,  but  the  industrial  application,  of  the  process 
has  not  to  my  knowledge  been  carried  out. 

It  will  be  seen  that  the  processes  founded  upon  the  precipitation 
of  the  tribasic  sucrate  have  not  yet  led  to  brilliant  results.  The 
other  properties  of  sucrates  have  also  been  employed  by  the 
discoverers.  The  property  noted  by  M.  Peligot  of  the  production 
of  an  insoluble  composition  from  concentrated  saccharine  solutions 
has  recently  been  patented  for  the  extraction  of  sugar  by  M. 
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llousseau.  Dr.  Stammer  studied  this  product  in  1859,  lie  deter- 
mined the  exact  conditions  of  its  formation,  and  a  rare  thing 
amongst  inventors,  he  had  the  courage  to  publish  the  ontirely 
negative  results  obtained.  This  has  not  prevented  the  new 
inventor  from  speaking  of  this  sucrate  as  a  reality.  I  have 
submitted  the  process  to  some  experiments,  both  on  a  small  and  a 
large  scale  in  the  laboratory  and  in  the  factory,  and  have  not  been 
able  to  obtain  the  least  advantage  over  the  ordinary  decoloration 
and  carbonic  purification.  Dr.  Stammer  obtained  this  sucrate  in 
the  following  manner  :  "  If  the  molasses  is  diluted  with  water  to 
the  density  of  5S°  Brix,  28f°  Baume,  and  a  sufficient  quantity  of 
hydrate  of  lime  in  dry  powder  is  added,  a  fine  granulated  precip- 
itate is  invariably  obtained ;  this  precipitate  does  not  easily  dissolve 
in  water,  and  it  may  be  washed  several  times  and  thus  be  obtained 
clear  and  pure  in  colour."  But  the  coefficient  of  purity  of  this 
precipitate  is  not  high.  Trial  on  a  large  scale  gave  no  better 
results,  and  the  reading  of  Dr.  Stammer's  work  will  show  that 
this  chemist  gave  up  with  regret  the  hope  of  applying  the  process 
to  the  extraction  of  sugar.  II.  Eousseau,  on  the  contrary,  pre- 
scribes a  mode  of  operation  which  presupposes  a  real  purification. 
He  submits  the  syrup  to  successive  sucratations  and  thus  obtains 
very  impure  mother  liquors.  Unfortunately  he  does  not  cite  any 
experiments  to  the  point,  and  his  sucrate,  analyzed  by  M.  Dubrun- 
faut,  appears  to  be  nothing  better  than  a  milassate/' 

The  process  extolled  by  M.  Rousseau  does  not  at  all  solve  the 
problem  of  the  extraction  of  sugar  from  molasses,  but  it  possesses 

*  Note  ty  M.  Tardiou  in  La  Sitcrerie  -ladigrne.—-"  Jfotwitlistanding  the 
checks  whicli  M.  Eousseau  has  met  with,  hoth  theoretically  and  practically, 
he  perseveres  in  the  pursuit  of  hia  dream,  if  we  may  judge  from  an  article 
which,  addressed  to  sugar  refining  countries,  iirst  appeared  in  Z' Impartial  du 
Nbrd,  and  was  reproduced  in  L'Echo  AgricoU.  We  there  read :  '  A  great 
reyolution  is  prepared  in  the  sugar  industry.  «  •  *  Instead  of 
being  pressed  for  time,  &c.  Sucrate  of  lime  can  he  made,  which  may  be 
warehoused,  like  paving  stones,  wool,  or  grain,  and  may  ho  worked  after- 
wards at  convenience.  The  cultivator  will  rasp  his  beet-roots,  keep  the  pulp 
for  his  cattle,  and  deliver  the  sucrate  of  lime  to  the  nearest  sugar  factor}-, 
receiving  the  price  in  the  same  way  as  for  any  other  marketable  produce.' " 
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considerable  interest  in  an  economic  point  of  view.  The  Eousseau 
sucratation  provides  an  easy  method  of  making  on  smull  planta- 
tions, and  with  very  simple  apparatus,  an  unalterable,  marketable 
product,  containing  in  a  dry  state  all  the  sugar  (and  alas !  all  the 
impurities)  of  the  juice  of  the  cane  or  beet  root  previously  con- 
centrated. In  case  of  abundant  crops  it  might  be  some  advantage, 
even  for  the  large  establishments,  to  form  sucrates,  in  order  to 
hasten  the  rasping  in  case  of  difSculties  in  boiling.  The  sucratc 
might  be  worked  economically  during  the  re-boiling  of  the 
"yellows,"  which  would  thus  be  benefited  by  the  carbonating  of 
the  sucrates. 

The  property  which  concentrated  sugar  solutions  possess  of 
forming  with  lime  a  mixture  more  or  less  viscous,  becoming  a  com- 
pact mass  at  the  end  of  a  certain  time,  has  given  rise  to  two 
processes,  that  of  Dr.  Scheibler  and  that  of  M.  Lair.  We  have 
seen  that  it  is  impossible  to  obtain  from  the  tribasic  sucrate  a  true 
sucrate  yielding  pure  syrups.  It  comes  to  this,  that  these  sucrates 
are  to  some  extent  milassates,  in  which  there  is  nothing  more,  as  in 
the  case  of  sucrate  of  baryta,  than  a  defined  composition  of  sucrate  of 
lime  in  an  insoluble  state.  Dr.  Scheibler  discovered  that  a  proper 
treatment  by  alcohol  allows  this  melassate  to  be  washed  and  the 
impurities  to  be  separated,  and  thus  a  basic  product  to  be  obtained 
ready  for  the  extraction  of  the  sugar.  The  following  is  an  account 
of  this  process  : — 

Sufficient  lime  is  added  to  the  molasses  to  form  with  all  the 
sugar  a  tribasic  sucrate,  and  the  molasses  forms  itself  into  a  tough 
mass.  Experiment  has  shown  that  in  this  state  the  sucrate  is 
soluble  in  alcohol  to  some  extent,  but  if,  on  the  contrary,  the 
sucrate  is  dried  at  a  temperature  of  110°  C.  (230°  Paht.)  a  mass  is 
obtained,  easily  broken  and  reduced  to  powder,  containing  a  more 
stable  sucrate.  In  this  state  it  may  be  subjected  to  repeated 
washings  of  weak  alcohol,  and  the  purified  residue  may  be  used 
at  the  defecation  of  the  juice.  The  inventor  also  proposed  to 
work  this  sucrate  alone.  By  putting  into  water  it  becomes 
decomposed  into  soluble  sucrate,  and  nearly  two-thirds  of  the  lime 
is  precipitated.    This  reaction,  by  which  Dr.  Scheibler  profited, 


Avmz  1,  1872,         THE  SUGAR  CANE. 


197 


seems  to  prove  that  no  real  combinatioa  had  taken  place  of  all  the 
lime  with  all  the  sugar,  and  thus  explains  how  the  sucrate  ohtained 
in  this  way  cannot  be  washed  with  water. 

Dr.  Scheibler  does  not  give  details  of  the  results  arrived  at  by 
his  determinations  of  the  yield  and  of  the  loss  of  sugar.  He  gives, 
however,  one  example  of  a  molasses  containing  49  per  cent,  of 
sugar,  which  treated  by  this  process  yielded  a  syrup  containing  80 
per  cent,  of  sugar,  of  a  coefficient  of  purity  high  enough  for  it  to 
be  added  to  the  juice  for  defecation.  There  would  be  then  a  loss 
of  only  20  per  cent,  of  sugar. 

At  the  general  meeting  of  the  sugar  manufacturers  of  Germany 
in  1868,  M.  Dehu  made  an  interesting  communication  relative  to 
the  practical  application  of  this  process.  The  principal  difficulty 
was  in  the  drying  of  the  melassate.  Some  judicious  alterations 
made  in  the  drying  kiln  have  insured  a  regular  dessication.  The 
distillation  of  the  washing  water  to  recover  the  weak  alcohol  also 
presented  some  difficulties,  which  are  now  overcome.  At  Baden, 
Dr.  Seheiblor's  process  has  been  tiied  for  the  direct  extraction  of 
sugar  from  molasses.  In  this  case  great  difficulties  have  been 
encountered,  on  account  of  the  deposit  of  lime,  which  is  produced 
by  the  treatment  of  the  sucrate  purified  by  water,  always  contain- 
ing a  considerable  quantity  of  sucrate,  from  which  sugar  cannot  be 
extracted  by  the  ordinary  methods.  On  the  contraiy,  it  has  to  be 
used  at  the  defecation  [of  the  juice].  It  has,  however,  been 
possible  to  carry  out  the  treatment  of  Dr.  Scheibler  on  molasses  in 
course  of  manufacture,  so  as  to  obtain  the  best  results  at  the  least 
possible  expense.  The  return  may  in  this  manner  be  increased  by 
li-  per  cent,  over  the  ordinary  method. 

MM.  Lair  and  Bilange  have  applied  in  the  sugar  manufactory  of 
M.  De  Vivaise,  at  Anizy-le-Chateau  (Aisne),  a  process  founded  on 
the  preparation,  or  rather  purification,  of  the  same  compound  of 
lime  and  molasses  obtained  under  the  conditions  specified  by  Dr. 
Scheibler.  Only  in  place  of  having  recourse  to  alcohol  these 
gentlemen  submit  the  melassate  to  the  osmotic  purification.  The 
fundamental  idea  of  this  process,  osmotic  purification,  applied  to 
sucrates  of  lime,  has  also  been  patented  by  MM.  Boivin  and  Loiseau 
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"The  phenomenon  of  difiFusion,  osmose,  dialysis,  &c.,  maybe  applied 
in  the  sugar  factory,  not  only  to  saccharine  solutions,  but  also  to 
solutions  ia  which  sugar  is  combined  in  such  a  way  as  to  form  a 
scarcely  soluble  compound.  Mil.  Boivin  and  Loiseau  reserve  the 
right  to  make  this  application,  not  only  to  their  sucrate  of  hydro- 
carbonate,  but  further,  to  every  kind  of  sucrate,  and  generally  to 
precipitates  slightly  soluble,  found  in  liquids  saccharine  or  non- 
Baccharine."— Pfl^.,  No.  88,304. 

;  Eeading  patents  of  ]this  description  we  natui-ally  inquire,  on 
what  proofs  or  experiments  they  are  founded  by  their  inventors. 
Thus  regarding  the  sucrate  of  M.  Eousseau,  it  is  Dr.  Stammer 
who  has  given  the  precise  details  of  the  discovery.  This  inde- 
fatigable savant,  (whose  works  the  sugar  chemist  meets  with  at 
every  step  of  his  researches,)  studied  and  described  most  completely 
in  1867  the  application  of  dialysis  to  the  purification  of  sucrates. 
The  following  resume,  which  I  give  as  succinctly  as  possible,  is 
from  his  work  entitled  "  Osmose  or  Dialysis,  and  its  Application  to 
the  Treatment  of  Molasses."  I  omit  entirely  any  criticisms  on  M. 
Dubrunfaut's  Osmose. 

When  molasses  is  submitted  to  diffusion  with  water  the  various 
constituent  parts  of  the  molasses  are  not  diffused  with  equal  speed; 
but  this  difference  of  diffusibility  varies  with  the  density  of  the 
liquids  present,  and  is  always  very  small.  It  is  thus  explained 
how  Graham  was  able  to  draw  theoretical  conclusions  contrary  to 
the  results  obtained  by  applying  the  osmose  to  molasses.  The 
mineral  salts  are  the  most  diffusible,  and  the  works  of  divers 
chemists  have  proved  that  these  salts  do  not  play  in  the  formation 
of  molasses  the  exclusive  r6le  attributed  to  them.  If,  then,  the 
dialytic  purification  is  real,  it  need  only  be  so  complete  as  to 
transform  the  molasses  into  pure  syrups,  and  as  we  are  able  to 
carry  out  this  purification  with  greater  care,  we  shall  certainly 
obtain  better  results.  The  principal  difiioulty  consists  in  the  fact 
that  the  dialysis  of  molasses  abates  as  the  density  diminishes,  and 
that  the  loss  of  sugar  is  so  much  the  gi-eater. 

It  is  needful,  then,  to  render  the  sugar  less  diffusible,  by  making 
the  molasses  into  a  compound  itself  only  slightly  diffusible.  The 
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studies  of  Dr.  Stammer  naturally  led  him  to  the  trial  of  the  dialytic 
action  of  water  on  sucrates  of  Ume.  As  it  was  easy  to  previse,  a 
considerable  purification  was  obtaiued  in  this  manner.  As  numerous 
experiments  made  in  various  ways  always  gave  finally  two 
saccharine  solutions — the  one  containing  the  greater  part  of  the 
sugar  in  such  a  state  of  purity  that  it  might  be  extracted  by 
simple  concentration,  the  other  contained  the  greater  part  of  the 
mineral  and  organic  salts,  which  together  prevent  the  crystalliza- 
tion of  the  sugar. 

These  experiments  were  generally  made  in  the  following  manner. 
The  mixture  of  lime  and  molasses  Avas  separated  by  a  leaf  of 
parchment  paper  from  the  dialyser,  either  pure  water,  or  lime 
water,  or  even  milk  of  lime.  The  proportions  of  lime,  of  molasses 
and  of  water,  as  also  the  form  and  the  disposition  of  the  dialysing 
material.    Below  are  some  examples  of  the  purifications  produced. 

The  column  M  the  apparent  coefficients  of  purity,  of  the 
primitive  molasses,  11  the  coefficients  of  the  purified  molasses,  and 
L  those  of  the  waters  of  exosmose. 

No.     M  L  E  Loss  of  Sugak, 

1  . .  60     ..     15-2      .,  75  ..    6-6  per  cent,  of  the  total  sugar. 

2  ..  60-9  ..  2-4-6-42..  87  ..    14  per  cent,  of  the  total  sugar. 

3  . .  60-9  . .    2--3-5    . .  80-6  . .    Loss  not  indicated. 

4  ..  60-9  ..    15-5      ..88-5..    5  p.  cent,  of  weight  of  molasses. 

5  . .  60-9  , .    0  to  4    . .  76-5  . .    Loss  nearly  nil. 

6  ..  60-9  .  .4-16-20-45.. 81-8-83  Loss  not  indicated. 

7  . .  60-9  . .    10-17    . .  80-4  . .    6  per  cent,  of  the  total  sugar. 


THE  NEXT  BEET  BOOT  SEASON. 


The  Beei  Boor  Seasoit  of  1872-73,  for  which  our  manufacturers 
.•are  preparing  now,  is  a  very  exceptional  one,  and  recalls  the  year 
1865,  of  happy  memory,  in  its  earliness  and  favourable  conditions. 
The  soU,  which  nothing  has  prevented  the  working  and  manuring 
at  the  proper  time,  is  quite  ready  for  the  sowing  of  the  beet,  and 
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in  the  north  it  lias  already  commenced ;  this  is  15  days  in  advance 
of  ordinary  seasons,  -which  is  considerable  for  the  beet  root. 

All  the  news  that  we  receive  accord  in  the  importance  of  sowing 
with  corn,  excited  by  the  high  price  of  cereals  and  oleaginous  grain, 
too  high  in  our  opinion,  which  the  cultivators  obtain  from  the 
manufacturers.  This  is  to  the  benefit  of  the  agricultural  interest 
par  excellence,  and  in  the  actual  course  of  the  beet  root,  the  culti- 
vators have  all  the  advantage  of  a  participation  in  it  without  its 
inconveniences.  In  fact,  the  soil  profits  largely  by  the  profits  of 
the  usine,  and  thus  the  sugar  industry  developes  in  close 
connection  the  -  agricultural  and  manufacturing  interests  of  the 
country. 

Thus,  as  we  have  said,  there  will  be  20  to  25  new  factories  this 
year,  most  of  which  are  in  course  of  construction,  and  of  which 
some  like  that  of  Cambrai  will  be  equivalent  even  in  the  first 
year,  to  several  old  factories.  On  the  other  side,  the  supply  of 
each  iisine  will  be  rather  above  than  below  that  of  the  past ;  and 
alcohol  not  encouraged  by  the  pri^e,  nor  by  the  pressure  of  the 
excise  duties,  wUl,  if  the  position  continues,  bo  abandoned  as  a 
direct  manufacture.  We  may  expect  that  the  next  season's  sugar 
crop  will  not  be  less  than  350  or  400  millions  of  kilogrammes 
(350,000  to  400,000  tons).  The  consumption  of  France  being 
only  275  or  280  millions  of  kilogi-ammes  (275,000  to  280,000  tons), 
we  kilow  how  necessary  it  will  be  to  look  for  largely  increased 
exportation. 

The  beet  root  progress  is  not  less  in  Belgium,  in  Austria,  and 
(iemany,  than  in  France ;  and  it  is  no  exaggeration  to  count  this 
year  on  the  erection  in  Europe  of  100  new  sugar  factories  able  to 
produce  at  least  50  or  60  millions  of  kilogrammes  (50  or  60,000 
tons).  Happily,  the  European  consumption  increases  about 
100  millions  of  kilogrammes  annually  (100,000  tons),  and  the 
foreign  production  does  not  make  nearly  the  same  progress. — 
Journal  des  Fahricants  de  Sucre. 
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BRITISH  REFINERS  AND  THE  SUGAR  DUTIES. 


The  Memoeial  of  the  undersigned  Sugar  Refiners  of  London, 
Greenock,  Liverpool,  Bristol,  Plymouth,  and  Manchester,  to  the 
LoEDS  CoMMissiosEES  of  Hee  Majesty's  Treasury,  Sheweth, — 

That  the  Sugar  Refiners  of  the  United  Kingdom  of  Great 
Britain  and  Ireland,  finding  that  the  object  of  the  International 
Convention  of  1864  is  no  longer  attained  by  the  means  then 
adopted,  owing  to  the  altered  circumstances  which  now  exist,  have, 
at  a  General  Meeting  held  in  London,  February  15th,  1872, 
deputed  the  undersigned,  your  Memorialists,  to  lay  before  you, 
in  the  following  statement,  their  reasons  for  asking  for  a  revision 
of  the  terms  of  the  Convention,  provision  having  been  made  for 
the  same  in  Article  21  thereof. 

The  object  of  the  Convention  entered  into  by  England,  Belgium, 
France  and  Holland,  in  1864,  was  to  prevent  a  bounty  being 
obtained  from  the  revenue,  in  the  exportation  of  refined  sugar. 
To  attain  this  object,  raw  sugar  was  classified  according  to  its 
yield  of  refined  sugar,  and  a  scale  of  duties  and  drawbacks  was 
based  on  this  classification,  the  principle  being  that  raw  sugar 
shall  be  charged  with  an  amount  of  duty,  as  nearly  as  possible  in 
proportion  to  the  quantity  of  actual  sugar  contained  in  it,  so  that 
the  amount  of  duty  returned  on  exportation  of  refined  sugar 
shall  be  in  proportion  to  the  quantity  produced  from  the  raw 
material.  This  principle  can  only  be  carried  out  with  accuracy, 
by  ascertaining  the  amount  of  sugar  contained  in  the  raw 
material,  and  charging  duty  on  that  amount. 

Your  Memorialists  are  prepared  to  show  that  three  departures 
from  this  principle  are  now  in  operation,  the  first  arising  from  a 
defect  inherent  in  a  classified  scale ;  the  second  from  an  incorrect 
classification  of  beetroot  sugar;  the  third  from  appearance  being 
not  always  an  accurate  test  for  the  classification  of  such  sugar. 

A  classified  scale  is  only  an  approximation  to  accuracy,  since 
it  is  evident  that  each  class  will  embrace  sugars  containing  more, 
and  sugars  containing  less  actual  sugar  than  the  quantity  on  which 
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the  duty  for  that  class  is  calculated.  The  principle  is,  therefore, 
violated  at  the  points  of  transition  from  class  to  class.  When  the 
duty  is  low,  and  the  steps  between  the  classes  therefore  small, 
this  is  of  little  moment  ;  but  when  the  duty  is  very  high,  the 
differences  between  the  rates  of  duty  on  the  various  classes  become 
magnified,  and  the  incompleteness  of  the  system  of  a  classified  scale 
is  at  once  apparent.  In  1864,  the  rates  of  duty  in  the  four 
countries  were  tolerably  similar  in  £^mount.  Since  then,  the 
English  duty  has  fallen,  and  the  French  risen,  and  now  the  Erench 
dnty  is  five  times[as  heavy  as  ours.  The  Erench  refiners,  therefore, 
nowJiave,  as  compared  with  us,  five  times  the  inducement  to  select 
the  best  sugar  of  each  class,  since  they  gain  by  such  selection,  the 
large  difference  of  duty  which,  when  the  duty  is  very  high,  exists 
between  one  class  and  another.  These  steps  between  the  classes 
amount  in  France,  to  sums  equal  to  about  Is.  8d.,  2s.  Id.,  2s.  6d., 
and  3s.  9d.  per  cwt.,  and  in  England,  to4d.,  5d..  6d.,  and  9d.,  at 
the  present  rates  of  duty  in  the  two  countries.  The  former 
amounts  are  quite  sufficient  to  induce  the  French  refiner  to  pay  a 
premium  on  all  the  best  sugar  of  each  class,  and  thus  secure  a 
bounty  approaching  to  those  amounts.  Therefore,  with  a  very 
high  duty,  the  graduated  scale,  even  if  the  classification  of  tho 
sugar  be  correct,  does  not  prevent  bounties  from  being  obtained, 
unless  the  number  of  classes  in  the  scale  is  increased  to  such  an 
extent,  as  to  reduce  the  steps  between  class  and  class  to  moderate 
dimensions.  Twenty  classes  instead  of  four  would  be  required  to 
reduce  the  steps  in  the  French  scale,  to  the  size  of  those  of  tho 
English.  Such  an  alteration  would  make  the  scale  cumbersome 
and  unmanageable. 

2.  In  1864,  the  classes  were  arranged,  and  the  yield  of  each 
class  established,  according  to  the  results  of  careful  experiments 
made  with  all  the  various  kinds  of  sugar  then  in  use,  but  no  ex- 
periments were  made  with  beetroot  sugar  alone.  Hence  it  has 
always  been  classified  according  to  the  standards  used  for  other 
kinds  of  sugar.  Since  that  time,  the  production  of  beet  root  sugar 
in  France  has  doubled,  and  the  greater  part  of  the  sugar  duty  in 
France  is  now  derived  from  it<    It  is  well  known  to  contain  more 
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pure  sugar  than  is  represented  by  its  classification,  and  as  every 
increase  of  one  per  cent,  in  the  yield  of  sugar  beyond  the  amount 
on  -which  its  duty  is  calculated,  -will  give  the  French  refiner,  with 
the  present  high  duty,  a  bounty  of  3d.  per  cwt.,  it  is  easily  seen, 
that  if  the  yield  of  beetroot  sugar,  beyond  what  it  is  estimated  at  in 
its  classification  be,  as  is  confidently  believed,  four  or  five  per  cent., 
a  considerable  bounty  is  obtained  from  that  source,  and  is  five 
times  the  bounty  which  we  could  obtain  from  the  same  source. 
This  bounty  could  be  reduced  by  lowering  the  standards  by  which 
beetroot  sugar  is  classified,  but  the  reverse  has  taken  place.  Special 
standards  for  beetroot  sugar  have  recently  been  adopted,  which  are 
higher,  instead  of  lower  than  those  used  for  other  sugar,  and  the 
bounty  derived  from  the  duty  on  beetroot  sugar  has  thus  been 
increased  in  the  same  proportion. 

3.  Another  bounty  to  the  refiner,  and  consequent  detriment  to 
the  Eevenue  in  the  case  of  beetroot  sugar,  largest  of  course  in  the 
country  where  the  duty  is  highest,  arises  from  the  fact  that  its 
quality  is  not  indicated  by  its  appearar|co  in  the  same  manner  as 
that  of  cane.  The  Convention  ^fixed  appearance  as  the  test  for 
classification,  but  so  little  can  beetroot  sugar  be  judged  by  appear- 
ance, that  it  is  not  bought  and  sold  by  that  test,  but  by  analysis. 
A  refiner  may  thus  select  a  raw  sugar  low  in  colour,  but  rich  in 
sugar,  and  thereby  obtain  a  bounty.  This  also  is  a  state  of  things 
not  contemplated  by  the  Convention,  and  opposed  to  its  spirit 
aad  object. 

In  proposing  International  Refining  in  Bond  and  payment  of  duty 
on  the  products  as  the  remedy  for  these  evils,  your  Memorialists 
put  aside  the  increase  in  the  number  of  classes  as  impracticable,  and 
the  revision  of  the  Standards  as  uncertain ;  and,  reverting  to  the 
principle  laid  down  by  the  Convention,  they  look  for  a  means  of 
accurately  determining  the  quantity  of  sugar  in  the  raw  material. 

Assessment  of  duty  according  to  the  analysis  of  the  sugar  would 
be  a  satisfactory  solution  of  the  difiiculty  if  it  were  practicable  ;  but 
the  analysis  which  takes  place  in  a  refinery  is  a  much  more  certain 
and  practical  method  of  arriving  at  the  real  quantity  of  sugar 
contained  in  the  raw  material,  than  a  theoretical  calculation  based  on 


204 


THE  SUGAE  CAITE. 


Apetl  1,  1872. 


chemical  analysis.  The  system  of  refining  sugar  and  paying  duty  on 
the  products  is  really  the  same  as  paying  duty  on  the  raw  sugar 
according  to  a  classified  scale  loliich  has  no  intervah,  and  -which 
instead  of  heing  empirical  is  ahsolutely  accurate,  ISo  one  knows 
before  it  goes  into  the  refinery  exactly  how  much  sugar  can  be  got 
out  of  any  given  sample  of  raw  sugar,  nor  how  much  treacle  will 
be  left  behind,  nor  how  much  of  the  other  substances  which  are 
neither  sugar  nor  treacle  will  disappear ;  but  when  that  sugar  has  • 
once  gone  through  the  process  of  refining,  the  result  is  known  to 
an  ounce,  its  position  in  the  duty-scale  is  established  to  a  hair's 
breadth,  and  when  the  duty  is  paid  on  the  sugar  and  treacle  which 
are  the  results  of  its  purification,  no  one  is  aggrieved.  The 
Eevenue  receives  and  the  Eefiner  pays  neither  more  nor  less  duty 
than  is  just.  If,  instead  of  paying  duty,  the  resulting  sugar  is 
exported,  no  bounty  can  possibly  be  derived  from  such  a  system  of 
•exportation. 

Thus  the  principle  adopted  by^  the  International  Convention  is 
carried  out  more  thoroughly,  and  the  object  it  had  in  view  is 
attained  more  closely,  by  a  method  which  gains,  without  failure, 
the  same  end  by  an  improvement  on  the  same  means. 

There  are  two  minor  advantages  of  this  method.  It  wUl  do 
away  with  the  variety  of  systems  of  levying  and  collecting  the 
duty  which  now  exists  in  the  several  countries,  and  which  was  a 
great  obstacle  to  the  making  of  the  Convention,  and  an  equally 
great  one  to  the  proper  carrying  out  of  its  terms.  It  vrill  facilitate 
the  introduction  of  raw  material  lower  than  that  now  embraced 
by  the  lowest  class  in  the  scale,  which  has  hitherto  been  too 
heavily  taxed  in  that  class,  and  therefore  virtually  prohibited, 
Avhile  no  lower  class  has  been  devised  for  it,  owing  to  the  difficulty 
of  estimating  its  yield. 

Your  Memorialists  think  it  due  to  the  trade  which  they  represent 
■  to  explain  that  when  the  Convention  was  entered  into  they 
naturally  looked  only  at  the  working  of  their  own  scale,  and 
although  the  foreign  duties  were  then  rather  higher  than  the 
English,  there  was  not  the  startling  difference  which  now  exists. 
They  were,  and  stiU  are  satisfied  that,  with  the  exception  of  the 
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system  now  proposed,  a  classified  scale  is  the  nearest  practicable 
approach  to  perfect  equality  for  all  classes  of  sugar,  but  they  did 
not  then  contemplate  the  possibility  of  the  duty  in  one  country 
being  five  times  as  high  as  that  in  another.  They  -srere  at  that 
time,  and  still  are,  averse  to  the  restraints  of  refining  in  bond,  and 
they  regard  it  now  only  as  the  lesser  of  two  evils. 

If  the  estimate  made  by  your  Memorialists  of  the  bounties  now 
gained  in  the  country  where  the  duty  is  highest  be  correct,  the 
result  must  be  that  the  sugar  trade  of  the  world  will  gradually 
centre  in  that  country,  which  is  now  France.  It  is  clear  that  the 
English  consumer,  though  he  might  benefit  during  the  process  of 
change,  would  eventually  be  in  the  hands  of  a  monopoly.  The 
English  Eefiners  would  not  be  the  only  great  sufierers ;  their 
troubles  would  be  shared  by  all  those  connected  with  the  industry, 
and  they  are  not  a  few,  since  more  than  ten  thousand  tons  of  sugar 
a  week  are  now  refined  for  home  consumption  alone.  The  sugar 
merchant,  also,  though  he  may  not  care  whether  he  sends  sugar  to 
Prance  of  England,  would  find  only  one  market  instead  of  several. 
Even  the  maker  of  raw  sugar  in  France  does  not  like  the  prospect 
of  having  none  but  French  refiners  for  his  buyers,  and  he  has  for 
some  time  been  advocating  the  same  course  which  is  now  proposed 
in  this  Memorial.  This  is  very  strong  evidence  in  confirmation  of  the 
views  of  your  Memorialists— evidence  which  may  be  found  in  the 
French  newspapers,  and  in  the  recorded  proceedings  of  the  Central 
Committee  of  raw  sugar  manufacturers  in  France. 

France,  then,  as  represented  by  this  very  large  class,  extending 
as  an  industry  over  the  whole  of  its  northern  departments,  and 
canying  with  it  the  agricultural  interest,  is  in  favour  of  the  change 
which  your  Memorialists  propose,  and  its  government  is  anxious  to 
increase  in  every  possible  way  its  revenue. 

Tour  Memorialists  believe  that  with  regard  to  Belgium  and 
Holland,  the  Governments  of  those  countries  will  be  glad  to  accept 
any  plan  within  the  spirit  of  the  Convention,  by  which  they  can 
secure  the  full  amount  of  the  duty  derivable  from  the  sugar 
consumed  in  those  countries. 

Tour  Memorialists  in  conclusion,  would  Tenture  to  state  that  as 
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the  French  Legislature  is  on  the  point  of  passing  a  law  relative  to 
its  sugar  duties,  it  is  essential  that  any  steps  which  might  be  taken 
for  the  purpose  of  calling  a  conference  of  the  four  powers,  should 
be  taken  without  delay. 

Your  Memorialists  therefore  pray  that  your  Lordships  will 
bring  this  matter  at  once  before  the  French,  Belgian,  and  Dutch 
governments. 

A.  "W.  Gadesdes 
James  Duncan  . . 
George  MAMUfEAir 
EoBEET  Blaie  . . 
John  Neiix,  Junk. 
James  Baeeow  . . 

ThOS.  0.  E ASTON 
CONBAD  "W.  FlXZEL 

Matthew  Hexet  Hale 
Joseph  B.  Foestee  . . 

Signed  on  behalf  of  the  Memoralists, 


London. 


Greenock. 

Liverpool. 

Bristol. 

Flymouth. 

Manchester. 


A.  W.  Gabesden.' 


In  consequence  of  the  refusal  of  the  Lords  of  the  Treasury  to 
grant  the  petition  of  the  English  refiners,  Mr.  Grieve,  M.P.,  asked 
the  following  question  of  the  Chancellor  of  the  Exchequer  in  the 
House  of  Commons  : — 

"  Mr.  Grieve  asked  the  Chancellor  of  the  Exchequer  if  he  would 
be  good  enough  to  inform  the  House  whether  he  would  accede  to 
the  request  of  the  Sugar  Eefiners  of  London,  Greenock,  Liverpool, 
Bristol,  Plymouth,  Manchester,  and  invite  the  Governments  of 
France,  Holland,  and  Belgium  to  a  conference,  in  order  to  a  revision 
of  the  International  Convention  of  1864, — these  Governments 
having  signified  their  willingness  to  meet  if  asked  by  the  Govern* 
ment  of  Great  Britain." 

"The  Chancellor  of  the  Exchequer  :  The  question  assumes  that 
the  Governments  mentioned  have  signified  their  willingness  to  meet. 
This  is  obviously  a  point  of  great  impoi-tance  in  connexion  with. 


Apeil  1,  1872.         THE  SUGAR  CANE. 


207 


the  subject ;  and  until  it  is  cleared  up,  it  would  not,  I  think,  be 
advisable  to  answer  the  question." 

The  facts  in  reference  to  this  matter  are  stated  in  the  following 
document  issued  by  British  refiners : — 

"  Important  Question  about  the  Inteenatioital  Cosvention  of 
1864,  to  be  asked  by  Mr.  Grieve  on  Monday  Evening. 

The  following  are  the  facts : — 

"A  meeting  of  the  sugar  refiners  of  Great  Britain  and  Ireland 
was  held  on  Thursday,  February  15th,  at  which  it  was  resolved  that, 
owing  to  the  International  Convention  of  1864,  between  England, 
France,  Belgium,  and  Holland,  having  become  inoperative,  efforts 
should  be  made  to  procure  its  revision,  and  a  Committee  was 
appointed  for  that  purpose. 

' '  This  Committee,  after  appointing  four  of  its  members  as  delegates 
to  represent  the  views  of  the  British  refiners  in  France,  Belgium, 
and  Holland,  and  to  ascertain  the  feeling  of  the  sugar  manufacturers, 
refiners,  and  Governments  of  those  countries,  applied  to  Mr. 
Gladstone  for  an  audience.  This  was  granted  on  Tuesday, 
February  20th,  when  the  case  was  stated  to  him  as  follows : — 

"  The  object  of  the  Convention  is  the  suppression  of  bounties  on 
exportation  of  refined  sugar  in  the  four  countries,  and  the  system 
adopted  for  attaining  it  is  a  classified  scale  of  duties.  This  system 
only  partially  carries  out  the  principle  on  which  it  is  based. 

"  Owing  to  altered  conditions  caused  by  a  great  rise  in  the  duty  in 
one  country,  and  a  reduction  in  another,  this  system  has  become 
inefi'ectual,  and  the  difliculty  has  been  further  aggravated  by  the 
great  increase  in  the  production  of  beetroot  sugar,  which  is 
incorrectly  classified,  and  is  valued  according  to  analysis  and  not 
by  appearance.  The  same  principle  can  be  carried  out  completely, 
and  the  object  of  the  Convention  attained,  by  substituting  for  the 
classified  scale,  an  International  system  of  refining  in  bond,  and 
the  payment  of  one  duty  on  all  sugar  going  into  consumption.  If  this 
system  is  not  adopted,  the  large  bounties  now  obtained  in  France 
on  the  exportation  of  refined  sugar  will  eventually  place  the 
British  consumer  in  the  hands  of  a  French  monopoly. 
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"  The  Committee  concluded  -mth  a  request  that  the  Conference  of 
the  four  contracting  powers  might  be  at  once  called  to  consider  this 
matter,  and  -were  asked  by  Mr.  Gladstone  to  put  their  statement 
into  the  form  of  a  memorial  to  the  Treasury. 

"  This  -was  at  once  done,  and  the  memorial  was  presented  on 
Saturday,  24th  February. 

"  In  the  meantime  the  delegates  abroad  had  interviews  with  the 
Central  Committee  of  the  sugar  manufacturers  of  France,  the  sugar 
refiners  of  Holland,  and  the  sugar  manufacturers  of  Belgium,  and 
found  in  all  those  bodies  a  strong  feeling  ra  favour  of  the  change 
proposed.  They  had  also  interviews  with  the  Finance  Ministers  of 
each  of  those  countries,  and  found  in  each  case  that  the  Govern- 
ment was  ready  to  agree  to  a  Conference,  if  requested  by  England. 
These  facts,  together  with  documents  substantiating  tliem,  were  at 
once  communicated  to  the  Lords  of  the  Treasury  as  supplementary 
to  the  memorial,  and  a  note  was  likewise  added  pointing  out 
circumstances  connected  with  the  present  statistics  of  the  sugar 
trade,  and  also  calling  attention  to  the  fact  that  the  Committee  of 
the  House  of  Commons  which  examined  the  question  of  the  sugar 
duties  in  1862,  while  unable,  for  reasons  which  have  now  been 
removed,  to  recommend  the  system  now  proposed,  was  convinced  of 
its  theoretical  perfection. 

"  It  was  represented  to  the  Lords  of  the  Treasury  at  the  conclusion 
of  the  memorial,  and  several  times  repeated  previous  to  the  receipt 
of  their  answer,  that  the  case  was  urgent  owing  to  a  new  law  on 
the  sugar  duties  being  on  the  point  of  presentation  to  the  Ifational 
Assembly  in  France. 

"  On  the  20th  March  an  answer  was  returned  stating,  without 
giving  reasons,  that,  after  a  careful  consideration  of  the  statements 
contained  in  the  memorial,  the  Lords  of  the  Treasury  were  unable 
to  recommend  compliance  with  its  request. 

"  The  memorialists  are  naturally  anxious  to  ascei-tain  the 
difficulties  which  have  led  to  this  decision  in  order  that  they  may, 
if  possible,  endeavour  to  remove  them. 

"  To  this  end  Mr.  Grieve  has  given  notice  of  his  intention  to  put  a 
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question  on  Monday  night  to  the  Chancellor  of  the  Exchequer,  and 
in  case  discussion  may  hereafter  take  place  upon  the  subject,  it  is 
hoped  that  this  short  statement  of  the  facts  may  enable  you  to 
form  a  judgment  upon  its  merits. 

"  A  copy  of  the  memorial  has  been  forwarded." 

There  is  an  aspect  of  this  question  to  which  we  would  invito  the 
attention  of  all  finance  ministers,  and  we  think  it  may  modify  Mr. 
Lowe's  view  of  the  matter.  So  long  as  European  Governments 
consider  sugar  a  valuable  source  of  revenue,  that  value  will  bo 
enhanced  by  any  arrangement  under  which  chancellors  of  the 
exchequer  may  be  enabled  to  look  at  it  purely  from  a  financial 
point  of  view,  without  having  to  fear  complications  in  trade  as  a 
result  of  their  operations.  So  long  as  sugar  is  grown  in  Europe, 
the  sugar  trade  must  be  an  important  international  trade,  and, 
since  duties  levied  upon  it  necessitate  drawbacks  on  exportation 
in  order  to  make  the  trade  perfectly  free,  it  is  quite  clear  that  the 
remedy,  which  wUl  enable  chancellors  of  the  exchequer  to  treat 
sugar  with  ease,  and  in  reference  only  to  the  amount  they  desire  to 
raise,  must  be  international  also.  It  may  be  said  that  an  English. 
Chancellor  of  the  Exchequer  must  not  complain  if  a  foreign 
country  chooses  to  give  its  refiners  bounties  on  export,  since  the 
English  public  reap  the  benefit;  but  the  political  economy  involved 
in  this  notion  is  very  shallow.  Supposing  that  the  bounty  given 
by  a  foreign  government  should  only  be  sufficient  (and  it  is  never 
more  than  this)  to  lower  the  prices  of  refined  sugar  to  a  poiut  at 
which  home  refineries  must  be  closed  or  ruined,  the  cheap  sugar 
will  only  be  obtained  by  the  English  public  temporarily,  since 
prices  must  then  rise,  and  the  bounty  flow  back  as  rapidly,  if  mot 
much  more  so,  into  the  pockets  of  the  foreign  refiner,  until  English, 
refiners  are  able  to  recover  themselves  and  assist  in  supplying  the- 
market.  The  price  of  sugar  depends  on  the  supply  ultimately, 
and  not  on  presents  made  by  countries  to  each  other  in  the  shap& 
of  bounties  taken  from  the  pockets  of  the  taxpayers.  These 
bounties  disturb  free  trade,  and  tend  not  only  to  make  refining 
impossible  in  those  countries  to  which  the  bounties  are  sent,  but  they 
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also,  in  monopolizing  the  refining  trade  of  the  country,  giving  its 
refiners  bounties,  discouiage  the  grower  of  sugar  by  circumscribing 
the  market  for  his  produce,  and  consequently  they  reduce  the 
supply. 

An  agreement  between  European  producing  and  refining 
countries,  providing  for  international  refining  in  bond,  and  pay- 
ment of  the  duty  on  sugar  as  it  passes  into  immediate  consumption 
is  the  remedy  proposed  for  the  evils  which  are  at  present  so 
seriously  injuring  the  sugar  trade  of  Europe. 

"Were  the  countries,  parties  to  the  Sugar  Convention,  to  agree  to 
this  proposal,  there  would  be  an  end  of  the  question,  and  chan- 
cellors of  exchequer  would  then  be  able  to  raise  or  lower  or  abolish 
the  duties  on  sugar  without  material  disturbance  to  the  free  trade 
which  it  is  the  public  interest  to  secui'e,  and  without  having  to  think 
of  anything  but  the  amount  they  may  wish  to  raise  from  the  sugar 
duties.  As  things  are  at  present,  they  find  their  operations  made  very 
difficult  by  the  many  other  considerations  the  question  demands ; 
and  it  is  this  circumstance,  and  not  the  wish  of  the  French  Govern- 
ment to  support  French  refiners  at  the  public  expense,  which  is 
■now  a  difficulty  in  the  way  of  French  financial  ministers,  who  find 
that  in  proportion  as  they  raise  the  duty,  the  facilities  are  increased 
for  legitimate  fraud  on  the  revenue. 

The  growers  suffer  and  are  dissatisfied,  as  the  French  refiners 
gain  ;  and  until  our  Government  takes  a  common  sense  view  of  the 
matter,  reduced  production  of  the  raw  material  and  enhanced 
scarcity  of  grocery  for  the  consumer  will  be  the  result. 

It  is  as  much  a  national  question  as  it  is  a  refiner's,  and  we  trust 
Parliament  will  see  that  it  is  not  to  be  trifled  with  in  deference  to 
the  theory  of  the  objectionable  character  of  all  commercial  treaties. 

The  sugar  refiners  of  England  do  not  ask  for  protection,  they  do 
not  seek  to  be  supported  at  the  public  expense ;  what  they  say  is, 
that  if  sugar  is  to  be  taxed  it  must  be  arranged  that  the  method  of 
taxation  shall  not  interfere  with  free  trade  in  sugar ;  and  so  long 
as  this  is  their  petition,  it  must  follow  that  their  interests  and 
those  of  the  public  are  identical. 
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CHEMICAL  MANURES. 


Some  of  the  readers  of  The  Sugar  Cane  being  interested  in  the 
cultivation  of  the  beet  root,  we  translate  the  following  passage, 
containing  both  the  old  and  new  compositions  of  manure,  from  a 
new  edition  of  Mr.  Georges  Ville's  work  on  chemical  manures  : — 

"The  beet  root  is  a  culture  so  important,  and  one  with  which  so 
many  and  varied  interests  are  connected,  that  all  proceedings  with 
regard  to  it  must  be  taken  with  extreme  care. 

"  The  complete  manure,  No.  2,  is  become  in  some  degree  classical, 
BO  numerous  and  incontestable  arc  the  proofs  of  success  which  have 
been  achieved  by  the  use  of  this  fomula  : 

.  OiD  FoEMtTLA. 

Complete  Manure  No.  2,  1200  k.  per  hectare,  about  10701b.  per  acre 

Acid  phosphate  of  lime  400,,         ,,  „  357,, 

Nitrate  of  potash  ... .  200,,        „  „      i78  „ 

Nitrate  of  soda   300 ,,         ,,  267^  ,, 

Sulphate  of  lime  ....  300  „        „  „      267-J-  „ 


1200k.  per  hectare,  about  1070 Ib.per  aero 
New  roEMUiA. 


Complete  Manure  No.  2, 

1200  k.  per  hectare, 

about  10701b. 

Acid  phosphate  of  lime. . 

400,,  • 

„      357  „ 

Chloride  of  potassium  . . 

200,, 

ji 

178  „ 

Sulphate  of  ammonia  . 

140,, 

J? 

,.  1244- 

300,, 

)) 

,>  267^ 

Sulphate  of  lime  

1C0„ 

j> 

143 

1200k.perhectare,  about  1070  lb.  per  acre. 

"  These  manures  differ  in  two  points :  tlie  price  and  the  com- 
position. 

"The  one  contains  nitrate  of  potash,  the  other  a  mixture  of 
sulphate  of  ammonia  and  chloride  of  potassium. 
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"  There  is  a  saving  in  the  price  of  the  latter  of  33  fir.  per  hectare 
(about  lis.  per  acre). 

"In  what  cases  the  substitution  should  be  made,  in  what  others 
it  will  be  better  that  a  simple  comparative  trial  should  be  made 
first,  I  will  briefly  show. 

"In  the  production  of  the  beet  root  three  things  have  to  bo 
considered — 

"  1st.  The  yield  of  the  crop. 

"2nd.  The  saccharine  richness  of  the  root. 

"  3rd.  Its  destination. 

"  With  regard  to  the  yield  and  to  the  saccharine  richness,  the 
manure  of  the  latter  formula  will  be  as  efficacious  as  the  former,  if 
not  more  so.  Consequently,  if  the  beet  root  is  intended  for  the 
feeding  of  cattle  or  for  the  distillery,  the  latter  being  cheaper  is  to 
be  preferred. 

"  When  the  beet  root  is  intended  for  the  production  of  sugar  other 
things  have  to  be  considered.  Universal  experience  in  manu- 
facture has  long  shown : 

"  1st.  That  raw  sugar  which  contains  a  large  quantity  of  saline 
matters  produces  more  molasses  in  the  refinery,  and  renders  less 
sugar  crystallizable,  than  sugar  which  contains  only  a  small 
amount  of  salts. 

"  2nd.  That  beet  roots  grown  on  saline  soils,  or  obtained  by 
certain  manures,  yield  juice  difficult  to  work  and  unprofitable  ; 
this  is,  it  is  said,  because  of  the  great  quantity  of  salts  which  they 
contain. 

"3.  That  of  aU  the  salts,  the  alkaline  chlorides,  and  especially 
the  chloride  of  sodium,  are  decidedly  the  most  injurious. 

"  On  the  other  hand,  in  an  experiment  on  a  large  scale  made  in 
Poland  with  the  STo.  2  manure  of  the  new  formula,  beet  roots  of 
perfect  quality  were  produced.  In  Germany  the  use  of  chloride 
of  potassium  is  general  and  is  found  very  beneficial. 

"  In  the  presence  of  contradictory  affirmations,  what  are  we  to 
conclude  ?  Must  the  use  of  chloride  of  potassium  be  proscribed 
even  in  a  moderate  quantity,  or  must  its  use  be  advised? 
It  does  not  follow  because  that  beet  roots  grown  in  saline  soil 
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produce  bad  juice  that  the  use  of  the  chloride  of  potassium  should 
be  proscribed.  Two  effects  are  possible.  "When  the  quantity  used 
is  small,  200  or  300  kilog.  to  the  hectare,  the  salt  is  assimilated. 
It  is  fixed  in  the  tissues  and  remains  in  the  pulp,  and  the  juice  is 
of  good  quality.  "When  a  large  quantity  is  used,  part  of  the  salt 
passes  into  the  juice  and  is  injurious  in  the  manufacture. 

"  In  conclusion,  I  have  no  hesitation  in  recommending  the  use  of 
the  new  compound  when  the  beets  are  for  feeding  cattle  or  for  the 
distillery.  When  the  beets  are  intended  for  the  manufacture  of 
sugar,  I  recommend  the  old  No.  2  manure ;  but  I  advise  trial 
of  the  new  No.  2,  that  sugar  manufacturers  may  have  an  oppor- 
tunity of  testing  the  qualities  of  the  beets  grown  with  it." 


PEOCESS  OE  DEFECATION  IN  DEMERARA. 

Some  weeks  ago  a  cotemporary  directed  attention  to  some  samples 
of  sugar  of  very  fine  quality,  from  Demerara,  in  the  possession 
of  Mr.  H.  T.  Chamberlain,  of  Bristol,  which  were  said  to  have 
been  purified  by  an  entirely  new  process,  viz.,  by  the  use  of 
bichromate  of  lime  instead  of  animal  charcoal.  This  appeared  to 
be  a  new  discovery,  especially  so  as  bichromate  of  lime  is  not  an 
article  of  manufacture,  but  as  might  have  been  supposed,  the  word 
bichromate  was  used  by  mistake  for  bisulphite  of  lime,  which  has 
been  employed  as  a  defecant  for  years  past  in  Demerara,  as  well  as 
in  Australia  and  some  other  places. — See  The  Sugar  Cane,  No.  22, 
page  264.— Ed.  S.  C. 

DEMEEAEA. 

ExpoETS  FOE  THE  Yeak  1871. — The  Comptroller  of  Customs 
report  for  the  year  ending  31st  December  last  shows  that  the 
quantity  of  sugar  exported  in  hogsheads  during  that  period  to  the 
United  Kingdom  was  45,031  ;  to  the  United  States,  55,168;  to 
the  British  Provinces,  3,497,  and  to  other  countries  614,  making  a 
total  of  104)310  hhds.  The  quantity  of  rum  exported  to  the 
United  Kingdom  was  26,894  puncheons;  to  the  United  States, 
46  ;  to  the  British  Provinces  1,446 ;  and  to  other  countries  1,316, 
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making  a  total  of  29,702  puncheons.  1,037  casks  of  molasses  were 
exported  to  the  United  Kingdom,  7,329  to  the  United  States, 
4,947  to  the  British  Provinces,  and  1,201  to  other  countries, 
making  a  total  of  14,514. 

There  was  4,259  cubic  feet  of  timber  shipped  to  the  United 
Kingdom,  and  to  other  countries  18,331,  making  a  total  of  62,590 
cubic  feet,  39  bales  and  5  bags  cotton,  9,026,675  shingles,  34,412 
barrels  of  charcoal,  and  1,632,718  cocoanuts  were  exported. 


MAURITIUS. 

The  following  paragraphs  on  the  state  and  prospect.s  of  the 
Island  of  Mauritius  are  from  the  Commercial  Gazette  : — 

"Dependent  as  we  are  on  our  commercial  relations,  as  our  agricul- 
tural produce  must  find  a  market  beyond  the  colony  to  pay  for  our 
food  and  aU  our  other  wants,  we  cannot  help  alluding  at  some 
length  to  the  agricultural  and  commercial  prospects  of  the  island. 
Notwithstanding  the  intelligent  efforts  making,  from  one  cause  or 
another,  we  cannot  bring  our  production  up  to  its  former  level. 
"Whilst  cultivation  has  been  extending  in  the  interior  of  the  island 
estates  on  the  sea  side  have  been  abandoned  ;  the  land  left  on  the 
one  hand  is  greater  than  that  brought  into  cultivation  on  the  other  ; 
the  canes  are  not  so  productive  as  they  were  owing  to  the  artificial 
means  employed  in  cultivating  the  soil  that  has  borne  the  same 
plant  for  a  length  of  time.  There  is  no  doubt  we  are  changing  our 
climate  by  laying  the  island  bare  and  destroying  the  forests  in  the 
higher  lands.  The  mistaken  notion  that  the  quantity  of  rain  that 
falls  over  the  surface  of  the  island  has  diminished  is  being  exploded 
by  the  test  of  facts,  and  it  is  to  be  regretted  that  the  careful  surveys 
made  with  a  view  to  an  essay  of  irrigation  from  the  Mare  aux 
Vacoas  has  not  met  with  suflicient  encouragement  from  those  who 
were  to  profit  by  it.  Irrigation  wUl  not  change  the  climate  as 
would  the  rewooding  of  the  higher  parts  of  the  island  ;  it  would, 
however,  render  thousands  of  acres  fertile  that  are  now  out  of 
cultivation.    If  the  present-  favourable  season  continues,  we  fear 


Apeh,  1,  1872.         tflE  SUGAR  CANE. 


215 


we  shall  not  see  the  question  again  agitated  for  some  months,  hut 
we  are  happy  to  learn  that  its  importance  is  duly  appreciated  hy 
gentlemen  in  London  who  are  interested  in  our  welfare  and 
progress. 

"The  quantity  of  sugar  produced  in  the  last  ten  crops  is  as 
follows : — 

Tons.  Tons. 

1862-  63   ,   158,000 

1863-  64    121,000 

1864-  65    129,000 

1865-  66   129,000 

1866-  67  . . . ,   106,000 

 634,000 

1867-  68    116,000 

1868-  69    78,000 

1869-  70    132,000 

1870-  71    90,000 

1871-  72    115,000 

 531,000 

"Average  in  the  first  five  years,  127,000  tons;  ia  the  second, 
five  years,  106,000  tons.  Fortunately  for  the  colony  the  value 
of  our  produce  has  heen  higher,  and  thanks  to  modern  science, 
including  the  Hon.  E.  Icery's  discovery,  and  the  energy  of  our 
sugar  makers  the  quality  has  heen  very  superior  in  the  last  three 
years.  Whether  high  prices  will  continue  is  a  douhtful  question 
when  we  see  the  efibrts  making  to  produce  sugar  ia  temperate  as 
well  as  in  tropical  countries.  At  aU  events,  the  further  we  go  the 
more  our  intelligence  is  put  to  the  test  to  reduce  the  cost  and 
increase  the  quantity  of  production.  Ve  have  heen  changing  the 
plant  by  introducing  a  variety  of  new  species,  wc  have  heen  using 
largely  of  guano  and  are  now  beginning  to  find  excellent  sub- 
stitutes ;  it  remains  for  us  to  devise  means  to  secure  some  portion 
of  the  water  that  falls  in  abundance  in  the  higher  parts  of  the 
island  for  the  irrigation  of  plantations.  To  show  that  the  quantity 
of  rain,  whilst  it  varies,  does  not  materially  diminish  it  in  the 
aggregate,  we  give  a  note  of  the  yearly  fall  at  a  certain  distance 
in  the  interior,  some  1400  feet  above  the  level  of  the  sea : — 
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In. 


In. 

88-00 
95-96 


1866 
1867 
1868 


65-67 
94-91 
143-47 


1869 
1870 
1871 


90-00 


304-05 


273-96 


"Other  industries  besides  sugar  production  have  made  some  slight 
progress.  Sericiculture,  thanks  to  Mr.  C.  Descroizilles,  is  making 
some  progress.  Mr.  D.  has  proved  that  the  silk  produced  here  is 
of  superior  quality,  and  through  his  persevering  efforts  we  may- 
hope  to  see  the  quantity  increased.  The  aloes  fibre  has  now 
become  an  article  of  commerce,  a  certain  quantity  being  prepared 
and  exported  by  Mr.  Lesidaner  and  others.  The  rum  distilling 
industry  cannot  be  said  to  be  in  a  prosperous  condition.  The 
quality  of  rum  made  is  so  inferior  that  it  is  not  worth  exporting. 
The  distillers  from  time  to  time  have  recourse  to  a  combination  to 
raise  the  price,  but  this  artificial  system  does  not  last  long,  nor  do 
we  think  it  should  in  the  interest  of  the  industry  as  well  as  the 
public  revenue. 

"The  Botanical  Gardens  have  been  made  very  useful.  The 
numerous  varieties  of  canes  introduced  from  New  Caledonia  have 
been  propagated  there  under  the  intelligent  and  indefatigable 
director,  Mr.  Home,  and  in  the  course  of  the  year  upwards  of 
100,000  cane  tops  for  planting  have  been  distributed.  It  is  now 
ascertained  that  there  are  from  30  to  40  of  these  canes  that  are  of 
good  varieties  and  thrive  well  here,  and  great  services  have  thus 
been  rendered  to  agriculture.  "We  must  not  forget  that  it  was 
Sir  H.  Barkly  who  readily  consented  to  the  request  of  the 
Chamber  of  Agriculture  and  first  sent  Dr.  Meller  to  collect  canes 
in  the  different  cane  growing  countries.  The  gardens  at  Pample- 
mousses  are  in  excellent  order  and  a  number  of  new  plants  have 
been  introduced.  Mr.  Home  has  besides  been  engaged  in  laying 
out  the  new  gardens  at  Curepipe,  in  cultivating  cinchona  there 
and  in  planting  native  forest  trees  in  the  eastern  slope  of  the  Trou 
aiix  Cerfs,  which  are  thriving  well.  This  year  bark  will  be 
produced  from  the  cinchona  plants  and  the  quality  of  the  quinine, 
it  is  expected,  wiU  be  good." 
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To  THE  Editok  of  The  Sugab  Cans. 

SlE, 

The  tone  of  the  letter  of  your  intelligent  correspondent  V, 
evidently  shows  a  personal  interest  in  the  many  questions  involved 
in  the  productioa  of  sugar,  and  his  familiarity  with  the  distinctive 
featm-es  of  the  common  process  of  manufacture,  testify  to  his  ahility 
so  far  to  discuss  their  merits.  I  regret  to  be  informed  that  V  is  not 
disposed  to  look  on  my  figures  with  complacency.  Possibly  he  is 
disposed  to  believe,  with  many  more,  that  expensive  appliances 
complete  the  desired  perfection  of  an  important  and  valuable 
manufacture.  I  am  aware  that  loss  has  been  supposed  to  be  com- 
pletely guarded  against,  by  superior  economy  of  manufacture,  and 
by  the  use  of  those  appliances  of  perfection  which  modem 
mechanical  invention  has  afforded.  However  that  may  be,  I  find 
that  my  statistics  are  supposed  to  deserve  the  indifference,  at  best, 
of  your  correspondent,  who  tells  us,  they  are  "  somewhat  loosely 
compiled;"  but  when  he  uses  the  word  "unjust,"  in  relation  to 
my  conclusions,  his  position  claims  my  attention.  I  am  aware  I 
based  my  statistics  on  the  Government  returns  of  1867.  I  took 
the  weight  of  a  hogshead  of  sugar  on  shipment  as  1  ton,  which  is 
about  the  weight  given  in  a  letter  to  The  Sugar  Cane,  Jan.,  1872, 
p.  44.  Jfow  whatever  improved  processes  have  been  carried  out  in 
Demerara  since  1867,  we  know  that  in  many  of  the  Islands  of  the 
"West  Indies  there  has  hitherto  been  but  little  improvement  in  this 
respect,  and  that  the  drainage  is  as  great  if  not  greater  than  at 
that  period.  Thus  a  recently  written  letter  contains  the  follow- 
ing : — "  I  have  ten  estates  in  Jamaica,  and  on  some  of  them  1,300 
gallons  of  juice  produce  20  cwt.  of  sugar.  This  sugar  is  kept  to 
drain  during  four  or  five  weeks,  and,  on  being  removed,  commences 
again  to  leak ;  and  although  weighing  20  cwt.  before  shipment,  it 
only  weighs  on  an  average  17  cwt.  when  landed  in  London.  It 
drains  off  from  10  to  15  per  cent,  in  the  house." 

Q 
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Here  we  get  at  once  what  appears  to  be  the  common  weight  of  a 
newly  filled  hogshead  of  sugar,  for  the  definite  weight  is  specified 
twice  in  these  few  lines,  as  the  repeated  aim  at  a  standard  weight 
might  reasonably  be.  "We  see  that  the  hogshead  "drains  off" 
10  to  15,  say  12-5  per  cent,  on  this  20  cwt.  =2-5  cwt.  Now  it 
is  pretty  evident  that  this  loss  of  2|-  cwt.  by  "  drainage  in  the 
house,"  is  made  up  by  a  corresponding  weight  of  already  drained 
sugar  from  stock.  Indeed,  we  are  told  that  the  hogshead  "  weighs 
20  cwt.  before  shipment;"  else  the  cask  held,  primarily,  22 J  cwt. 
at  least.  So  then  we  have  about  the  same  loss  in  figures,  not 
assumed,  that  I  estimated  on  Demerara  and  Barbadoes  sugars. 

I  think  it  was  Derosne  who  told  the  Cubans  that  "  the  abund- 
ance of  molasses  was  only  the  result  of  a  modiflcation  of 
the  sugar,  rendered  uncrystallizable  by  the  vicious  processes 
employed  in  its  manufacture."  In  point  of  fact,  the  mere  presence 
of  molasses  is  an  evidence  of  impurity,  and  of  imperfection 
of  manufacture  ;  and  the  quantity  of  molasses  indicates  the  exact 
distance  we  axe  from  perfection,  and  also  the  loss  which  the  owner 
of  the  plantation  suffers. 

To  direct  attention  to  this  loss,  and  to  the  fact  that  defecation 
may  be  more  complete,  that  impurities  of  cane-juice,  which  are  so 
inimical  to  success,  and  the  direct  cause  of  loss,  may  be  economically , 
separated,  without  destroying  contained  sugar,  or  involving  even 
the  possibility  of  contaminating  the  product,  has  been  the  object  of 
much  of  my  correspondence  with  your  magazine.  I  have  had 
no  desire  to  be  unjust  to  the  planters  either  of  Demerara  or  any 
other  colony. 

In  conclusion,  I  desire  to  appreciate  fully  Y's  polite  consideration 
for  my  "inadvertent"  stumbling  on  a  geographic  blunder,  when 
evidently  absorbed  on  a  totally  different  subject. 

I  remain,  yours  obediently, 

W.  Eathoene  GiiL. 

4C,  Mortimer  Eoad,  DeBeativoir  Square, 
Lonion,  If. 
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FRENCH  PATENTS. 

[From  Za  Sucrerie  ludigem.) 

88727.  M.  M.  Lebaudy  Fkeees,  Eefiners,  Paris.  Process  /or  the  Furifica- 
iion  of  Sugars. 

There  are  utilised,  say  tlie  inventors,  for  the  purilioation  of  saccharine 
juices,  sulphuric  acid,  lime,  carbonic  acid  and  Ume,  sucrate  of  hydrocarhonato 
of  lime,  salts  of  lead,  of  zinc,  of  magnesia,  &c. 

The  purifj-ing  agent  which  they  reserve  for  their  use  in  the  present  patent 
is  the  carbonate  of  lime  hydratcd,  that  is  to  say,  obtained  by  combination 
with  carbonic  acid  and  of  limo  in  the  presence  of  sugar  {Felouze),  or  by 
other  means  which  these  gentlemen  keep  to  themselves. 

They  add  the  carbonate  of  lime  hydrated  to  the  sugar  liquids  (juice  of  the 
manufactory  or  syrup  of  the  refinery)  alkaline,  or  previously  rendered  so. 
The  liquids  may  be  more  or  less  dense.  The  temperature  is  raised  and  the 
carbonate  of  limo  is  precipitated  with  the  impurities.  The  results  obtained 
are  superior  to  those  given  by  any  other  method. 

These  gentlemen  have  proved  by  experiment  that  many  species  of 
carbonate  of  lime  hydrated  may  be  formed.  They  do  not  retain  any 
specially :  on  the  contrary  they  reserve  in  a  general  way  as  a  purifying 
agent  the  use  of  every  carbonate  of  lime  formed  in  chemical  combination 
with  water,  whatever  may  be  the  proportions  of  carbonate  and  of  water 
and  the  means  employed  to  obtain  it. 

88,788   M.  LissE.   Process  of  Esetraetng  the  Sugar  contained  in  Molasses. 

The  process  of  M.  Lisso  consists  in  making  the  drainage  from  the  centri- 
fugals submit  to  a  calco-carbonip  treatment  analagous  to  that  cmplojed 
with  ordinary  juice. 

M.  Lisse  operates  in  the  following  manner  on  syrups  drained  fi-om  sugais 
of  the  first  crystallization,  otherwise  called  the  seconds. 

On  running  from  the  centrifugal  they  are  raised  by  a  monte-Jus  into  a 
cistern  where  they  are  diluted  with  water  so  as  to  reduce  them  to  a  density 
of  24°  Baume.  From  thence  the  syrups  return  into  the  copper  to  ho  car- 
bonated. After  the  addition  of  mUk  of  limo  (the  inventor  does  not  say 
whether  this  addition  is  made  in  the  cistern  or  in  the  carbonating  copper) 
he  introduces  a  current  of  carbonic  acid  up  to  the  point  when  the  syrups 
become  slightly  alkaline.  He  then  raises  the  temperature  to  the  boiling 
point,  and  afterwards  decants  the  syrup,  and  then  passes  the  clear  part  thus 
obtained  on  to  charcoal  filters. 
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The  filtered  syrups  are  boiled  to  grain  in  the  apparatus  and  produce 
masses-mites,  which  may  at  once  be  centrifugaled,  Hke  the  tnasses-cuiles  of 
sugars  of  the  first  crystals. 

Ho  subjects  the  drainage  from  the  seconds  to  a  similar  course  of  treatment, 
that  is  to  say,  the  third  syrups,  and  he  says  that  a  mixture  of  the  second 
and  third  syrups  may  be  operated  on  in  the  same  manner. 

The  proportions  employed  are  1600  to  1800  litres  of  syrup  diluted  to  24° 
Baume,  to  40  litres  of  lime  at  22°  Baume. 

The  most  conrenient  temperature  for  carbonating  is  that  of  60°  C.  (140 
Faht.)  the  heat  of  the  syrups  on  issuing  from  the  centrifugal. 

When  the  syrups  are  heavy,  31.  Lisse  adds  10  litres  of  fine  char,  in  the 
carbonating  copper,  and  8  litres  of  milk  of  lime  into  the  boiling  copper,  and 
thus  improves  the  quality  and  colour  of  his  products. 

We  understand  that  the  process  of  31.  Lisse  applies  specially  to  tho 
products  evaporated  and  boiled  to  grain  in  the  vacuum. 

The  inventor  professes  that  he  can  produce  seconds  sugar  of  the  colour  of 
No.  15,  and  of  a  standard  of  nearly  95°. 

In  a  certificate  of  addition  to  the  principal  patent,  M.  Lisse  appears  to 
allow  that  the  practical  resiJts  of  his  process  are  not  so  brilliant  as  he  had 
hoped,  and  ho  throws  himself  on  to  a  combination  of  osmose  with  his  process, 
that  is  to  say,  to  the  calco-carbonic  purification  he  joins  the  osmotic  purifica- 
tion, which  he  employs  either  alone  or  in  conjunction  with  the  first  for  the 
same  syrups.  Thus  he  treats  his  seconds  by  osmose,  which  lowers  it  to  22° 
Baume,  and  he  then  boils  it  to  proof. 

The  thirds,  draining  from  the  second  crystals,  may  still  be  treated  by 
osmose,  then  mixed  with  lime,  carbonated,  heated,  decanted,  filtered,  and 
finally  boiled  to  proof. 

The  ordinary  means  may  equally  be  applied  to  tho  seconds,  and  only 
apply  this  process  to  tho  thirds. 

The  quantity  of  lime  is  not  very  precise ;  it  varies  according  to  the  nature 
of  the  syrup. 

In  short,  the  certificate  of  addition  appears  rather  to  restrain  than  to 
extend  tho  process  described  in  the  principal  patent,  and  to  throw  some 
doubt  on  the  efficacy  and  its  industrial  value. 
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HAVANNA   AND  MATANZAS. 
Exports  feom  the  1st  of  Jaxtjaey  to  the  3ed  op  EEBRrAKY. 
(From  LicMs  Monthly  Circular. J 


1872. 

1871. 

1870. 

Tons. 

Tons. 

Tons. 

±0  UDlueu  OuaLcS  01      Tn pn nn.     ,  ,  , 

.   lU,yoo  . 

.  l'i,yo4 

595  . 

900  . 

.  6,434 

384  . 

300  . 

.  1,020 

212  . 

.  1,814 

194  . 

172  . 

.  4,055 

91  . 

114  . 

129 

Total 

15,879 

12,684 

28,406 

Stocks  in  Havanna  and  Matanzas  . 

.    19,557  . 

.  24,316  . 

.  63,829 

MAUEITITTS. 


Exports  from  1st  August  to  11th  Jauuart. 


1871-72. 

1870-71. 

1869-70. 

Tons. 

Tons. 

Tons. 

To  England  

25,683 

.  9,317 

.  22,431 

13,075 

.  3,566 

.  8,861 

15,142 

.  19,544 

.  22,424 

22,600 

.  12,878 

.  20,863 

1,987 

.  1,717 

.  3,123 

,,  Cape  of  Good  Hope. 

556 

.  1,407 

863 

,,  Other  Countries  . 

2,334 

195 

662 

81,377 

48,624 

79,227 
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Estimated  Peobuctiox  of  the  peesent  Beet-eooi  Ceop  of  Sugae 
compaeed  with  the  two  peevious  seasons. 
(From  Licht's  Monthly  Circular.) 

1871-72.  1870-71. 
Tons.  Tons. 

Prance   315,000  ..  289,083  . 

Germany  (ZoUverein)   190,000  ..  262,986  . 

Austro-Hungaiy   170,000  . .  182,280  . 

Eussia  and  Poland  . . ,   90,000  ..  135,000  . 

Belgium    55,000  . .    55,739  . 

Holland  and  other  countries  ....    25,000  . .    17,500  . 


1869-70. 
Tons. 
289,324 
217,192 
151,354 
132,500 
43,552 
12,500 


Total   845,000      942,588  848,422 


Stocks  of  Sttgae  is  the  Chief  Mahkets  of  the  Woeld  on  the 

1st  PEBEtTAET,  IS  THOUSANDS  OF  IONS,  10  THE  NEAKESI  THOUSAND. 


1872. 

1871. 

1870. 

104  .. 

..  115  .. 

..  103 

68  .. 

..  140  .. 

..  139 

Germany  (ZoUverein')    . . 

35  .. 

. .    44  . . 

..  44 

34  .. 

..    21  .. 

..  24 

4  .. 

..      4  ,. 

3 

245 

324 

313 

Havanna  &  Matanzas    . . 

46  .. 
20  .. 

..    40  .. 
..    24  .. 

..  77 
..  64 

311  .. 

..  398  .. 

..  354 

Consumption  of  Sugae  in  Europe  and  the  United  States,  fob 


THE  Yeaes  ending  31st  January,  in  thousands  of  tons. 


1872. 

1871. 

1870 

689  . 

..  702  . 

..  641 

377  . 

..  315  . 

..  311 

..  214  . 

..  225 

..    29  . 

..  31 

118  . 

..    90  . 

..  112 

1,438 

1,350 

1,320 

United  States  (Imported)  . 

..  544  . 

..  475  , 

..  424 

1,982 

1,825 

1,744 

SUGAE  STATISTICS— GEEAT  BPJTAIN. 


To  16in  Mabch,  1872  and  1871.    In  Thoitsands  of  Tons,  to  the  ITeaeest  Thousand. 


STOCKS. 

IMPORTS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

J? 

o 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

British  "West  India 

5 

1 

1 

4 

12 

13 

2 

1 

17 

1 
1 

2 

q 

British  East  India 

3 

1 

4 

14 

3 

1 

3 

3 

3 

3 

0 

5 

4 

1 

1 

3 

8 

4 

6 

6 

4 

18 

A 

'i 

o 

1 

D 

A 

Id 

O 

O 

2 

1 

Q 
O 

C 

3 

1 

1 

.  . 

O 

3 

2 

2 

2 

6 

12 

Porto  Eieo,  &c.  . . 

1 

2 

3 

3 

2 

2 

2 

1 

2 

2 

5 

Manilla  &  Java  . . 

14 

8 

1 

A 

26 

35 

9 

4 

2 

5 

9 

7 

6 

1 

2 

15 

15 

Brazil  

1 

11 

1 

6 

18 

13 

1 

11 

2 

4 

18 

12 

1 

8 

2 

4 

14 

15 

8 

I 

1 

7 

18 

14 

7 

5 

3 

24 

39 

37 

5 

6 

3 

24 

38 

38 

Total,  1872  . . 

37 

2C 

5 

28 

96 

100 

33 

27 

16 

43 

119 

90 

37 

27 

15 

45 

124 

126 

Total,  1871  .  . 

54 

27 

6 

13 

4  deci 

•ease 

29 

21 

11 

30 

29inc 

rcase 

44 

27 

11 

44 

2  decrease 
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STATE  AND  PEOSPECTS  OF  THE  SUGAE  MAEKET. 

The  raw  sugar  markets  have  shown  a  little  improvement  for 
some  weeks  past,  consequent  on  there  heing  a  better,  demand  for 
refined  produce,  but  there  has  been  no  material  improvement  ia 
the  relative  values  of  raw  and  refined.  Prices  are  a  little  better 
than  a  month  ago  ;  No.  12  Havana  afloat  is  quoted  at  29s.  3d.  to 
29s.  9d.,  and  Cuba  muscovado  is  worth  26s.  9d.  to  27s.  3d,, 
being  about  9d.  per  cwt.  for  both  descriptions  above  quotations 
twelve  months  ago.  Middling  to  good  Bahias  are  23s.  6d.  to 
24s.  6d.,  and  good  to  fine  brown  Pernambucos  24s.  6d.  to  25s.  6d., 
the  same  figures  as  wore  quoted  for  them  at  this  date  iu  1871. 
The  average  duty  paid  price  of  refining  qualities  of  British 
West  India  is  31s.  per  cwt.,  and  common  brown  lumps  are  quoted 
at  40s.  6d.  to  4 Is.  in  London. 

Imports  since  the  opening  of  the  year  continue  to  appear  in 
excess.  At  the  four  ports  119,000  tons  have  entered,  compared 
with-  90,000  tons  to  the  same  period  last  year.  Stocks  show  a 
deficiency  of  4,000  tons  to  this  date,  and  deliveries  have  fallen 
off  to  the  extent  of  2,000  tons. 

Late  accounts  of  the  present  crop  from  Cuba  are  not  very 
encouraging,  and  it  is  reported  in  some  quarters  that  not  only  will 
the  season  contiaue  to  be  very  backward  in  that  island,  but  some 
fears  are  expressed  that  the  yield  wiU  scarcely  prove  much  in  excess 
of  the  very  deficient  crop  of  last  year.  Accounts  from  other  parts  do 
not  promise  such  increased  production  as  will  supply  the  certain 
falling  ofi'  in  the  beet  sugar  crop,  and  the  possible  deficiency  in 
Cuba 
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THE  ALKALINE  TREATilENT  AND  THE  GLUCOSE 
IlIPURITY. 

By  M.  Eugene  Feliz, 
Arlovetz,  Russia. 


Glucose  constitutes  one  of  those  impurities  to  which  the  attention 
of  sugar  chemists  have  been  particularly  drawn.  The  product  of 
the  beet  root  contains  only  very  small  quantities  of  glucose,  but 
the  refiner  and  the  manufacturer  of  cane  sugar  have  continually  to 
struggle  against  it. 

Many  chemists,  and  M.  Dubrunfaut  especially,  have  drawn 
the  attention  of  refiners  to  the  dangers  of  this  impurity,  and 
the  chief  advantage  of  the  alkaline  treatment  ia  refineries  will 
be  the  destruction  of  the  glucose.  This  treatment  generally 
adopted  in  the  manufacture  of  beet  sugar  has  not  found  favour  in 
the  colonies,  where  the  most  enlightened  planters  completely  ignore 
it.  "When  glucose  is  destroyed  by  alkalies  a  deep  coloured  com- 
pound is  produced ;  on  the  other  hand,  heat  applied  to  a  mixture  of 
glucose  and  sugar  causes  part  of  the  latter  to  become  uncrystaUizable. 
Of  the  two  evils,  the  colonial  planter  chooses  what  he  considers  the 
least :  he  transforms  a  part  of  his  sugar  into  glucose  rather  than 
manufacture  sugars  of  inferior  colour.  This  choice  was  perhaps 
justifiable  when  sugars  were  sold  entirely  by  colour,  but  it  is  only 
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reasonable  that  the  subject  should  be  reconsidered  in  view  of 
the  modification  introduced  by  the  purchase  of  sugars  according 
to  chemical  analysis. 

The  estabKshment  of  gi-eat  central  factories  provided  with  the 
most  perfect  machineiy,  which  constitutes  one  of  the  greatest 
advantages  of  the  beet  sugar  manufacture  over  that  of  the  colonies, 
has  given  a  new  impulse  to  the  manufacture  of  sugar  from  the 
cane.  Those  methods  of  purification  which  depend  on  the  use 
of  large  quantities  of  lime,  and  which  are  employed  so  successfully 
in  the  treatment  of  beet  juice,  have  been  tried  again  and  again 
without  the  various  processes  appearing  to  give  practical  results. 

For  an  account  of  the  reasons  which  led  colonial  manufacturers 
to  reject  the  alkaline  methods,  an  excellent  treatise  published  three 
or  four  years  ago  by  Dr.  leery,  may  be  read  with  profit.* 

M.  Peligot  in  some  of  his  works  endeavoured  to  prove  that 
glucose  did  not  exist  in  fresh  cane  in  its  normal  state.  II.  leery 
after  numerous  analyses  arrived  at  an  opposite  conclusion :  that 
glucose  is  a  normal  product  of  the  cane,  which  always  contains  it, 
in  quantities  which  vary  with  the  part  examined  and  with  the 
period  of  the  development  of  the  plant.  Small,  in  cane  grown  in 
good  soil  and  under  favourable  climatic  conditions,  the  proportion 
of  glucose  increases  sometimes  up  to  40  per  cent,  of  the  total 
saccharine  matter.  M.  leery  strongly  insists  on  the  dangerous 
properties  of  glucose,  which  he  considers  as  the  stumbling  stone  of 
the  colonial  manufacture  : — "  The  organic  impurities  may  be 
eliminated  or  rendered  inert  by  energetic  defecation,  whilst  the 
transformation  of  glucose  into  its  calcic  derivatives  deeply  colours 
the  syrups,  and  renders  the  sugars  dark  and  viscous."  In  a  word, 
according  to  M.  Iceiy,  "  the  remedy  is  worse  than  the  disease." 

Even  in  the  case  of  excellent  juice  containing  only  traces  of 
glucose,  the  alkaline  treatment  produced  dark  coloured  sugars. 
In  consequence,  the  general  rule  followed  in  the  manufacture  of 
colonial  sugar  is  to  maintain  through  aU  the  various  operations 

*  Paris :  Challamel  aine. — A  complete  translation  of  this  work  appeared 
in  the  organ  of  the  Colonial  Sugar  Industry,  The  Sugar  Cane,  towards  tho 
end  of  the  year  J869.— B.  F. 
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an  acidity  sufficient  to  produce  brilliant  sugar,  and  to  prevent 
by  gradual  neutralization  the  too  great  ti-ansformation  of  sugar  into 
glucose. 

Of  late  years,  in  a  number  of  manufactories,  the  defecation  by 
lime  has  been  replaced  by  a  treatment  with  sulphite  of  soda  or 
sulphite  of  lime.  M.  M.  Perrier  Possoz  prescribe  the  neutral 
sulphite  of  soda;  they  employ  one  tilogr.  of  dry  sulphite  to  1,000 
litres  of  juice=  1  lb.  sulphite  to  100  gals,  juice, — and  obtain  the 
neutralization  by  the  addition  of  mUk  of  lime.  Care  is  necessary 
to  avoid  rendering  the  juice  alkaline.  M.  Icory  still  further  insists 
on  the  necessity  of  not  rendering  the  juice  completely  neutral.  An 
essential  condition  of  the  employment  of  his  monosulphitc  of  lime 
process  is  the  preservation  of  the  natural  acidity  of  the  juice. 
Even  a  momentary  neutralization  would  be  sufficient  partially  to 
paralyze  the  advantages  of  the  process.  The  acidity  naturally 
increases  with  the  concentration  of  the  liquid,  but  it  may  be  pre- 
vented from  becoming  too  acid  by  small  quantities  of  lime. 

"We  see  that  the  prescriptions  of  the  inventors  of  the  sulphite 
processes  have  not  altered  the  opinion  of  the  cane  sugar  manufac- 
turers on  the  alkaline  treatment.  Messrs.  leery  and  Possoz  are 
too  able  chemists  to  be  accused  of  mere  fidelity  to  routine.  It 
is  more  reasonable  to  admit  that  the  treatment  of  glucosic  juices 
and  syrups  presents  some  difficulties  that  have  not  yet  been  studied 
•with  sufficient  care.  From  this,  doubtless,  proceeds  the  radical 
difference  with  which  the  subject  is  regarded  in  Europe  and  in  the 
colonies. 

It  may  be  interesting  to  repeat  some  of  the  important  experi- 
ments which  led  to  the  admission  or  rejection  of  the  alkaline 
treatment  in  the  manufactories  or  refineries  of  glucosic  sugars. 
Before  relating  these  experiments  it  will  be  useful  briefly  to  recall 
the  results  of  a  work  of  great  length,  published  by  H.  Eeichardt*, 
on  the  transformations  which  glucose  undergoes  in  the  presence  of 
alkalies. 

A  great  number  of  chemists  have  turned  their  attention  to  these 

'  •  Zeitschrift  des  Vereins  fur  Kubcnzuckerindustrio.  1870.  c.  xx., 
pp.  529,  S43. 
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reactions  since  the  first  works  of  LoTvitz,  which  date  from  1792. 
The  works  of  Peligot  are  classics.  Kawalier  and  Mulder  again 
took  up  this  study  at  a  more  recent  period.  Dr.  H.  Eeichardt  has 
studied  the  action  of  baryta  on  glucose,  in  consequence  of  the 
facUity  which  the  estimate  of  this  base  presented. 

When  a  solution  of  glucose  containing  baryta  is  heated,  the 
liquid  becomes  brown  and  very  turbid.  ^Ye  may  thus  obtaia  on 
the  filter  an  abundant  brown  precipitate.  This  is  a  salt  of  barj^ta 
which  contains  a  new  acid,  saccharic  acid,  "  saccharum  salure." 
This  acid  was  discovered  and  separated  by  H.  Eeichardt ;  it  reduces 
copper  solution.  The  salts  of  soda  and  potash  are  soluble;  the 
salts  of  lime  less  so. 

In  the  filtered  liquid  glucic  acid  is  found  with  one  part  of 
saccharic  acid.  Glucic  acid,  so  long  known,  has  been  isolated  by 
M.  Eeichardt,  and  its  properties  better  determined.  It  is  not 
coloured,  but  becomes  brown  under  the  influence  of  a  rather  high 
temperature.  The  glucates  of  potash,  of  soda,  and  of  lime  are 
soluble.    Glucic  acid  reduces  the  copper  solution. 

This  acid  is  decomposed  with  great  facility,  and  it  is  impossible  to 
concentrate  it  or  its  combinations  with  alkalies;  what  is  formed 
is  apoglucic  acid.  This  last  acid  does  not  reduce  the  copper 
solution. 

"When  a  solution  of  glucose  is  treated  by  lime,  at  a  high  tempera- 
ture, the  same  reactions  ai-e  produced.  If  the  solution  contains  a 
small  proportion  of  glucose  it  becomes  brown  without  becoming 
turbid;  but  if  it  contains  much,  a  brown  precipitate  is  easily 
separated.  The  combinations  of  Hme  with  saccharic  acid  are  less 
soluble  than  the  glucate  of  lime. 

The  presence  of  glucose  in  the  juice  causes  or  facilitates  fer- 
mentation, thus  glucosic  impurities  may  in  tliis  respect  be  very 
injurious.  This  is  a  fact  which  has  been  often  proved ;  we  will 
then  only  consider  in  the  foUowiag  experiments  the  direct  action  of 
glucose  in  transforming  sugar  proper  into  sugar  uncrystaUizable 
under  the  influence  of  heat. 

The  experiments  were  made  with  a  syrup  of  sugar  inverted  by 
means  of  a  small  quantity  of  sulphuric  acid,  aftcr^rards  neutralized 
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by  chalk.  The  inverted  sugar  thus  obtained  was  always  rather 
coloured,  and  very  soon  showed  a  slightly  acid  reaction.  Some 
of  the  experiments  .were  repeated  with  a  solution  of  dextro- 
glucose  placed  in  some  inverted  syrup  and  purified  by  several 
alcoholic  crystallizations. 

ExPEEniEKT  I. 

A  saccharine  solution,  containing  La  100  cubic  centimeters  15 
grms.  of  crystaUizahle  sugar  and  2'21  grms.  of  inverted  sugar,  was 
maintained  at  a  temperature  of  70°  to  75°  Cent,  (about  160°  Faht.) 
In  8  hours  it  contained  2-64  grms.  of  inverted  sugar. 
In  24     „  „        6-41    ,,  „  ,, 

In  48    „  „       10-10    „  „  „ 

EXPEEDIENT  II. 

100  cubic  centimeters  of  the  same  solution  was  kept  at  the 
boiling  point.    The  solution  contained 

At  the  end  of  6  hours  10-09  grms.  of  inverted  sugar. 
„      18    „    all  the  sugar  was  inverted. 

ExPEEnrExi  III. 
A  solution  containing  15  grammes  of  crystallizable  sugar  and 
1  -86  grm.  of  glucose,  was  kept  at  a  temperature  of  70°  to  75°  Cent, 
(average  about  162°  Faht.) 

It  contained  in  6  hours  1-95  grms.  of  uncrystallizable. 
16    „    2-12  „ 
40    „     4-59  „ 
The  same  solution  kept  at  the  boiling  point  contained  9  grammes 
of  uncrystallizable  sugar  after  8  hours,  and  the  whole  had  become 
inverted  in  20  hours. 

In  the  above  experiments  the  acidity  was  very  weak  ;  stronger, 
however,  in  the  solutions  kept  at  boiling  point. 

ExPEEnrEXT  lY. 

To  estimate  the  quantity  of  acid  produced  by  the  transformation 
of  glucose  by  heat,  a  solution  of  inverted  sugar  in  water  was 
maintained  at  boiling  point. 

A  solution  containing  6-94  grammes  of  inverted  sugar  in  100  c.c, 
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kept  for  40  hours  at  the  boiling  point,  still  showed  6-94  grammes 
inverted  sugar,  but  it  had  acquired  an  acidity  corresponding  to 
0-0215  of  lime  (CaO)  per  100  c.c.  Thus  very  small  quantities  of 
lime  suffice  to  neutralize  the  acidity,  but  neutralized  in  this  manner 
the  acidity  soon  reappears,  as  shown  in 

ExPEEUrEST  Y. 

A  solution  containing  15  gnns.  of  sugar  and  4- 13  grms.  of  inverted 
sugar,  was  rendered  alkaline  by  a  little  lime  and  kept  at  boiling 
point.  At  the  end  of  4  hours  the  liquid  had  become  slightly  acid ; 
after  7  hours  it  contained  5'04,  and  in  24  hours  11 '21  grms, 
of  uncrystallizable  sugar. 

EXPEEIMEXT  VI. 

In  this  experiment  sufficient  lime  was  added  to  destroy  half  the 
glucose  contained  in  the  original  solution.  After  being  boiled  a 
short  time  the  liquid,  at  first  strongly  alkaline,  had  become  neutral, 
and  at  the  end  of  5  hours  slightly  acid. 

The  same  sugar  solution  was  treated  by  an  excess  of  lime, 
afteiTvards  precipitated  by  carbonic  acid ;  the  solution  now  nearly 
black,  was  kept  boiling  for  24  hours,  and  was  still  slightly  alkaline. 

ExPEEHTEIfT  VII. 

A  solution  of  refined  sugar  containing  inappreciable  traces  of 
inverted  sugar,  was  kept  at  the  boiUng  point.  At  the  end  of  12 
hours  the  solution,  now  become  slightly  yellow,  contained  3-04  grms. 
of  inverted  sugar.  At  the  end  of  36  hours  it  was  quite  acid,  and 
aU  the  sugar  had  become  inverted. 

EXPEEIJLEXT  VIII. 

A  solution  identical  with  the  above  was  made  very  slightly 
alkaline  ;  it  contained  0-032  grm.  of  CaO.  Kept  at  the  boiling  point, 
at  the  end  of  15  hours  the  liquid  had  become  very  slightly  yellow, 
the  alkalinity  had  diminished  one-half.    In  36  hours  the  solution. 

These  solutions  were  contained  in  flasks  plunged  into  an  oil-bath  heated 
by  steam,  and  by  means  of  a  Gay-Lussac  condenser  placed  above  the  flask, 
the  vapour  from  it  was  condensed  and  fell  back  into  the  solution,  which  was 
thus  kept  at  the  same  density. 
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apparently  neutral,  contained  0-27  of  uncrystallizable  sugar,  and 
6  hours  later  it  was  freely  acid  and  rich  in  glucose. 

As  the  solutions  were  kept  at  boiling  point  in  a  flask  only 
communicating  with  the  atmosphere  through  a  small  tube,  it  was 
not  possible  for  this  trial  to  be  influenced  by  the  carbonic  acid  of 
the  air. 

The  preceding  experiments  show  that  a  very  weak  alkalinity  is 
sufficient  to  preserve  pure  sugar  from  transformation  into  glucose 
by  heat ;  on  the  other  hand,  if  the  sugar  contains  glucose,  it  is 
needful  entirely  to  destroy  it  to  prevent  the  transformation  of  the 
crystallizable  sugar  by  heat. 

EXPEEIMEXT  IX. 

To  a  solution  containing  15  grammes  of  pure  sugar  and  4-48  grms. 
of  uncrystallizable,  2  grammes  of  chalk  were  added,  and  it  was  kept 
at  boiling  point.  At  the  end  of  24  hours  the  liquid  which  had 
become  brown,  was  neutral,  and  there  had  been  no  transformation 
of  the  crystallizable  sugar,  and  traces  only  of  the  glucose  had  been 
destroyed. 

The  same  experiment  repeated  Avith  some  neutral  sulphite  of 
lime,  prepared  according  to  Dr.  Icery's  directions,  gave  a  simUar 
result.  There  was  no  transformation  of  the  crystallizable  sugar, 
but  the  liquid  had  become  coloured.  Another  experiment  made 
with  sulphite  of  lime  kept  slightly  acid  by  excess  of  sulphurous 
acid,  gave  very  different  results.  The  liquid  remained  perfectly 
colourless,  but  at  the  end  of  6  hours,  40  per  cent,  of  sugar  had  been 
transformed  into  glucose. 

The  preceding  experiments  show  clearly  that  it  is  the  acidity 
and  not  the  glucose  itself  which  causes  inversion. 

EXPEEIIIEST  X. 

A  solution  of  sugar  containing  in  100  cubic  centimeters, 

Crystallizable  sugar   15  gi'ammes. 

Uncrystallizable  3 '5  ,, 

Lime  (CaO)    1-27  „ 

was  kept  boiling,  the  condensed  steam  falling  back  into  the  flask. 
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A  sample  taken  after  15  minutes  boiling,  cooled  and  filtered, 
contained  in  100  c.c. — 

Lime  in  combination,  0*68 
Free  Lime  0'56 

Total   „    «   1-24  grm. 

After  30  minutes  boUing — 

Lime  in  combination,  0'624 
Free  Lime  0'560 

Total   1-184  grm. 

After  45  minutes  boiling — 

Lime  in  combination,  0-624 
Free  Lime   0-560 

Total   „    1-184  grm. 

The  solution  car- \ 
bonated& filtered,  [Lime  in  combination,  0-620 
contained —  j 

Free  Lime    0-084 

Total   ,   0-704  grm. 

EXPEEIMENI  XI. 

A  solution  containing  in  100  c.c. 

Crystallizable  Sugar, ...     15  grammes. 
TJncrystallizable  „  ....       1-75  „ 

Lime  (CaO)   1-27  „ 

was  kept  boiling  during  20  minutes,  and  filtered ;  it  tben  contained — 
Lime  in  combination,  0-288 
Free  Lime    0-960 

Total    „    1-248  grm. 


There  was  then  added  5-5  per  cent,  of  dry  hydrate  of  lime,  the 
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solution  treated  ■with  caibonic  acid  gas  when  hot,  and  afterwards 
filtered,  contained — 

Lime  in  combination,  0-288 

Free  Lime   0-033 


Total   „    0-320  grm. 


The  liquid  had  become  very  much  decolorized. 

ExPEEIilENT  XII. 

A  solution,  containing — 

Crystallizable  Sugar,  15  grammes 

Uncrystallizable  3-5  ,, 

CaO   1-27  „ 

•was  kept  boiling  for  20  minutes,  then  filtered.  The  filtered  liquid, 
of  a  brown  colour,  contained — 

^         Lime  in  combination,  0-720 
Free  Lime   0-496 

Total   „    1-216  grm. 

The  liquid  A,  carbonated,  and  filtered,  contained — 
Lime  in  combination,  0*672 
Free  Lime    0-000 


Total  in  combination,  0-672  grm. 

The  liquid  A ',  treated  with  5  per  cent,  of  lime,  carbonated 
and  filtered,  contained — 

,,        Lime  in  combination,  0-537 
Free  Lime   0-000 

Total  in  combination,  0-537  grm. 

The  colours  compared  by  Duboscq's  colorimeter,  taking  for  the 
standard  the  last— A"=l,  were— 

A"=l 
A' =3-4 
A  =6-1 


234  THE  SUGAR  CAJSfE.  Mat  1,  1872. 


ElPEEIlIENT  XIII, 

A  solution  containing — 

Crystallizable  Sugar   .,  15-  grammes, 

Uncrystallizable  „  3-5 

CaO    1-27 

After  boiling  one  hour,  100  c.c.  showed — 

Lime  in  combination   0-704 

A      Free  Lime   0-544 

Total  „    1-248  grm. 

.100  c.c.  of  A  carbonated  and  filtered,  contained — 
Lime  in  combination. . . .  0-624 
A'      Free  Lime   0-048 

Total  „   0-672  grm. 

100  c.c.  of  A'  with  8  grammes  of  dry  hydrate  of  lime  added, 
carbonated  and  filtered,  contained — 

Lime  in  combination . . , .  0-576 
A''      Free  Lime   0-032 

Total  „   0-608  grm. 


By  the  colorimeter  A'  showed  tlu-ee  times  as  much  colour  as 
A'-' though  the  latter  was  strongly  coloured  of  a  deep  yeUow 
tint. 

ExrEEIMENT  XIV. 

100  c.c.  of  solution  A  in  experiment  XII  was  diluted  with 
distilled  water  to  a  volume  of  400  c.c.  100  c.c.  of  this  diluted 
solution  was  treated  with  10  grammes  of  diy  hydrate  of  lime, 
carbonated  and  filtered.  The  colour  after  this  treatment  was  still 
that  of  pale  yeUow  juice.  The  100  c.c.  only  contained  ?i  or  0-875 
grm.  of  uncrystallizable,  or  rather  of  the  calcic  derivatives  of  this 
sugar. 

EXPEBIMEST  XV. 

100  c.c.  of  a  solution  of  sugar  containing  0-156  of  glucose  was 
treated  with  5  grammes  of  hydrate  of  lime,  carbonated  and  filtered. 
The  SQluti9fl  was  completely  colourless. 
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100  c.c.  of  a  solution  of  sugar  containing  0-3 13  gnn.  of  gluooso 
treated  in  the  same  Tvay  gave  a  solution  nearly  colourless. 

The  estimate  of  colour  is  very  uncertain,  even  with  the  aid  of 
a  colorimeter  when  we  have  no  standard  of  comparison.*  However, 
the  preceding  experiments  sufficiently  prove  that  without  the  use 
of  at  least  10  grammes  of  diy  hydi-ate  of  lime  per  gra^nme  of  pre. 
existent  glucose,  it  is  impossible  to  obtain  complete  decoloration. 
This  decoloration,  besides,  varies  considerably  even  within  very 
similar  conditions. 

In  experiments  X,  XI,  and  XII,  it  was  proposed  to  detennine 
the  quantity  of  salts  of  lime  eliminated  by  the  caleo-earbonic  treat- 
ment. The  results  were  not  satisfactory,  and  a  number  of  similar 
experiments  did  not  lead  to  any  more  favourable.  The  calco- 
carbonie  treatment  appeared  to  eliminate  a  very  small  fraction  of 
the  total  quantity  of  salts  of  lime  produced.  These  are  probably 
the  combinations  with  saccharic  acid,  for  Dr.  H.  Eeiehardt 
has  proved  that  sub-acdtate  of  lead  will  also  eliminate  these 
combinations.  These  are  they  that  colour  the  syrup;  the 
glucates  are  not  coloured.  The  salts  of  the  apo-glucic  acid  are 
on  the  contrary  very  dark.  The  slight  stability  of  the  combinations 
produced  will  explain  why  we  do  not  arrive  at  results  perfectly 
accordant,  with  experiments  of  this  nature. 

One  gramme  of  glucose  would  leave  after  the  calcic  destruction 
and  the  carbonatation,  from  0-15  to  0-2  grm.  of  CaO  in  a  state  of 
soluble  combination.  The  salts  thus  formed  contribute  to  the 
production  of  molasses,  and  if  we  accept  as  a  basis  the 
saline  co-efficient,  the  diminution  of  yield  due  to  these  salts  might 
be  approximately  estimated.  The  0-15  or  0  2  gnn.  of  CaO  trans- 
formed into  carbonate  by  incineration,  would  give  0-26  to  0-35  gnn. 
of  ash,  which  at  the  co-efficient  5  will  add  at  least  1-50  grm.  to  the 
molasses.  The  decoloration  of  glucosic  syrups  treated  by  lime 
might  be  partly  effected  by  animal  charcoal  and  partly  by  the 
calco-carbonic  treatment  which,  according  to  the  observations  of 
31.  "Woestyn,  has  the  advantage  of  perfectly  clarifying  the  syrup. 

TVe  will  now  examine  the  loss  of  sugar  which  may  result  from 


I  had  not  then  by  me  Dr.  Stammer's  colowed  glasses. 
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the  presence  of  glucose  during  all  the  course  of  treatment.  The 
transformation  of  sugar,  under  the  influence  of  glucose,  increases 
with  the  temperature,  and  at  the  same  temperature  ■with  the 
duration  of  its  action.  The  following  table,  taken  from  Dr.  loery, 
will  give  a  good  idea  of  the  action  of  glucose.  "We  see  that  in 
juice  Xo.  1,  the  purer  of  the  two,  3  per  cent,  of  erystallizahle 
sugar  was  transfonned  into  glucose  during  the  conoentratign  ajone, 
The  quantity  of  glucose  was  more  than  doubled. 
The  figures  are  bftsed  on  100  parts  of  saccharine  matter-— 

Xo.  I.  No.  2. 

Sugar.   Glucose.   Sugar.  Glucose. 


98  . 

2 

87  ... 

.  13 

95  . 

...  5 

)>  •  •  • 

•  Jl 

Sjrnp  of  1st  boiling. . 

83  . 

...17 

76  ... 

.  24 

„       2nd    „  .. 

78  . 

...22 

57  ... 

.  43 

„       3rd    „  .. 

73  . 

...27 

A  series  of  articles  have  been  lately  published  in  Sugar  Cane 
interesting  to  the  manufacturers  of  cane  sugar,*  the  following 
examples  are  from  the  December  number  (1871)  p.  619. 

In  one  case  given,  17  per  cent,  of  the  sugar  was  transformed 
into  glucose  during  the  concentration  of  the  juice  in  the  battery. 
In  another  case  the  quantity  of  glucose  produced  was  12  per  cent. 
The  author  of  the  article  does  not  think  he  is  far  from  the  truth 
in  admitting  that  in  100  parts  of  saccharine  matter  existing  in  the 
cane  juice,  there  are  generally  5  parts  of  glucose,  and  that  this  is 
increa^sed  to  15  per  cent,  during  the  concentration  in  the  battery. 

Apparatus  for  rapid  concentration  such  as  the  tri;ple  effet  and  the 
Concrctor,  considerably  diminish  the  transformation  of  sugar  into 
glucose.    The  use  of  the  vacuum  pan  has  the  same  effect. 

According  to  M.  Fi-yer  the  concrete  sugar  obtained  by  means  of 
the  Concretor  contains  on  the  average  4-5  per  cent,  of  glucose, 
and  this  is  evidently  the  proportion  of  glucose  existing  in  the 
raw  juice.    The   proportion  of  glucose  in  the  concrete  sugar 

*  "  On  the  Manufacture  of  Sugar  from  the  Sugar  Cane  and  the  Machinery 
Jinployed  therein." 
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varies  with  the  nature  of  the  juice,  as  the  concrete  is  only  juice 
reduced  to  a  solid  state  with  its  impurities. 

In  experiments  I.  and  III.  the  quantity  of  glucose  was  respec- 
tively 12-8  and  11  per  cent,  of  the  total  sacchaiine  matter.  It  is 
rarely  that  in  actual  manufacture  the  juice  operated  on  is  so  rich 
in  glucose.  Notwithstanding  this  exaggerated  proportion  of  glucose 
there  was  only  a  transformation  of  2-5  and  of  0-5  per  cent,  res- 
pectively, of  sugar  in  6  hours.  In  the  triple  effet  the  juice  is 
exposed  to  a  still  lower  temperature. 

In  the  experiments  II.  and  III.  when  the  solutions  were  kept  at 
hoUing  point,  the  transformation  was  much  stronger,  and  in  6 
hours  half  the  crystaUizable  sugar  had  become  inverted :  the  last 
experiments  account  for  what  takes  place  in  the  battery. 

The  proper  use  of  sulphites  ought  to  diminish  the  production  of 
uncrystaUizable  sugar.  "We  have  not  found  the  proportion  in 
figures ;  but  Br.  leery  affirms  that  he  has  come  to  this  conclusion. 
"We  have  seen  by  experiment  IX.  that  to  obtaia  a  complete  decolor- 
ation by  sulphurous  acid  it  is  needful  to  operate  on  slightly  acid 
liquor.  Following  the  directions  of  Dr.  leery  in  these  conditions, 
the  transformation  of  sugar  into  glucose  does  take  place,  but  we 
can  understand  that  it  is  easy  to  regulate  the  acidity  so  as  to 
reduce  its  injurious  action  to  a  minimum. 

M.  Dubrunfaut  has  cited  in  the  Journal  des  Fabrtcanfs  the  results 
of  the  analyses  of  three  samples  of  sugar,  of  which  two  were 
prepared  according  to  Dr.  leery's  method,  and  one  by  the  ordinary 
process.  It  is  to  be  regretted  that  the  last  was  sugar  from  juice 
which  had  been  concentrated  in  the  common  battery,  whilst  the 
two  other  samples  had  been  manufactured  by  the  most  perfect 
apparatus.  These  two  different  methods  of  manufacture  quite 
explain  the  differences  in  the  analyses  and  tell  neither  against  the 
leery  process  nor  in  its  favour. 

In  the  ordinary  working,  with  the  evaporation  over  the  naked 
fire,  and  the  boiling  in  vacuum,  it  may  be  assumed  without  exag- 
geration, that  one  gramme  of  glucose  existing  in  the  juice  will 
produce  three  more  in  the  course  of  the  working — thus  4  grammes 
of  glucose  are  found  in  the  residue  which,  according  to  the  admitted 
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hypothesis  will  prevent  the  crystallization,  of  4  grammes  of  sugar, 
thus  the  one  gramme  of  glucose  in  the  juice  will  have  removed.  7 
grammes  of  crystaDizable  sugar  jfrom  the  product. 

The  new  methods  with  all  their  improvements  cannot  com- 
pletely suppress  the  formation  of  glucose  and  we  must  admit 
that  at  the  least  the  original  quantity  of  glucose  present  in  the 
juice  will  be  doubled,  a  gramme  of  glucose  ifi  it  producing  another 
gramme  in  the  working,  the  two  grammes  will  draw  with  them 
into  the  molasses  other  two  grammes  of  crystallizable  sugar, 
and  the  single  faict  of  the  presence  of  T  per  cent,  of  glucose  will 
have  diminished  the  yield  of  pure  sugar  by  3  per  cent. 

Thus  in  the  best  conditions  the  dimiaution  of  return  due  to  the 
presence  of  glucose  in  the  juice,  is  twice  as  great  as  it  woidd  be  if 
the  glucose  had  been  destroyed  at  the  commencement  of  the 
working. 

The  juice  of  the  cane  contains  very  variable  quantities  of  glucose, 
generally  from  0'2  to  1  per  cent,  of  the  weight  of  the  juice.  To 
apply  the  alkaline  treatment  with  the  calco-carbonic  decoloration, 
it  would  then  be  needful  to  employ  proportions  of  lime  varying  from 
2  to  10  per  cent,  of  the  weight  of  the  juice,  which  appears  to  be 
quite  impossible  in  the  colonies.  The  calco-carbonic  treatment 
might  it  is  true  be  partly  replaced  by  a  strong  filtration  through 
animal  charcoal.  It  is  diflScult  to  judge  at  a  distance,  of  the 
practicability  of  these  methods  whatever  may  be  their  theoretical 
superiority. 

The  simultaneous  use  of  neutral  sulphite  slightly  soluble,  with 
animal  charcoal  might  render  very  essential  service.  The  presence 
of  sulphite  would  prevent  the  development  of  fermentation  and 
would  neutralize,  as  it  was  produced,  the  acidity  formed  by  the 
decomposition  of  glucose.  The  animal  charcoal  would  greatly 
modify  the  coloration,  which  is  the  result  of  the  neutralization. 

The  nearly  complete  absence  of  glucose  from  raw  beet  sugars 
renders  the  alkaline  treatment  very  weak  in  the  beet  siigar 
refineries.  Up  till  lately  the  refiners  had  not  very  freely  adopted 
the  alkaline  treatment,  although  the  calcic  clarification  had  in 
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many  refineries  replaced  that  by  blood.  The  examples  of  M. 
Woestyn  and  of  M.  M.  Boivin  and  Loiseau  were  needed  before 
refiners  gradually  adopted  the  use  of  large  quantities  of  lime  and 
the  calco-carbonic  treatment,  from  which  it  is  inseparable. 

In  the  refineries  of  colonial  sugar  the  alkaline  treatment  presents 
certain  difficulties  analogous  to  those  which  vro  have  noticed  in 
the  juice  of  the  cane.  Cane  sugars  contain  ordinarily  from  2  to 
4  per  cent,  of  glucose,  and  sometimes  as  much  as  6  per  cent. 
The  quantity  of  lime  necessary  for  their  decoloration  would  be 
very  considerable.  To  a  certain  extent  the  difficulty  may  be 
avoided  by  the  use  of  the  centrifugal  machine.  The  following 
example  shows  the  amount  of  purification  effected  by  the  use  of 
the  centrifugal  on  some  Havana  sugar.* 

HiVAJfA  SuGAE. 
Before  being  Centrifugaled.  After  heixxg  Centrif ugaled. 

CrystalHzable  sugar   94-5  96-00 

TJncrystaUizable  „   2-36  0-60 

The  centrifugaled  sugar  would  be  perfectly  suitable  for  the  calcic 
purification  and  the  carbonic  treatment.  The  use  of  large 
quantities  of  charcoal  habitual  in  refineries  aUows  of  considerable 
reduction  in  the  proportion  of  lime.  , . 

The  syrup  charged  with  glucose  which  issues  item  the 
centrifugal  might  be  advantageously  treated  with  neutral  sulphite, 
which  would  continue  in  the  glucose  as  long  as  it  remained  in  the 
refinery.  There  would  thus  be  the  advantage  of  keeping  a  large 
proportion  of  the  glucose  for  the  distillery,  without  the  fear  of  the 
transformation  of  a  part  of  the  crystallizable  sugar.  With  this 
modification  the  alkaline  working  might  perhaps  be  introduced  into 
the  refineries  of  colonial  sugar. 

Jrlovetz,  SOth  March,  1872. 


*  This  experiment  was  made  some  time  ago  in  the  refinery  of  M.  C.  Say, 
at  Paris,  daring  my  stay  in  this  establishment. 
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ON  SOME  EXPERIMENTS  WITH  FEELING'S  COPPER 
SOLUTION* 

Br  T.  L.  Patteesoit,  F.C.S. 

The  copper  solutions  used  in  the  foUowiBg  experiments  were 
prepared  according  to  the  instructions  given  by  Fresenius.  34'632 
grms.  of  sulphate  of  copper,  dissolved  in  200  c.c.  of  water,  were 
added  to  a  solution  of  173  grms.  of  tartrate  of  soda  and  potash 
in  480  c.c.  of  soda  solution  of  1-14  sp.  gr.  or  thereby,  and  the 
whole  made  up  to  1  litre.  They  were  tested  with  one  of  inverted 
sugar,  prepared  as  follows  : — 0-5  grm.  of  pure  dry  loaf  sugar  free 
from  glucose  was  dissolved  in  a  small  flask  in  10  c.c.  of  water,  30 
drops  of  HCl  added,  and  a  thermometer  inserted.  The  flask,  with 
its  contents,  was  then  placed  in  a  water-bath  for  fifteen  minutes, 
or  until  the  thermometer  indicated  70°  C,  when  it  was  removed 
and  diluted  to  300  c.c.  Each  c.c.  of  this  solution  was  thus  equal 
to  0-001754  grm.  of  glucose. 

The  experiments  were  conducted  in  flasks,  rather  than  basins  or 
beakers  ;  because,  with  the  latter  that  portion  above  the  liquid  is 
liable  to  become  over-heated  to  such  an  extent  that,  when  the  solu- 
tion is  stirred  or  shaken,  part  of  it  is  likely  to  become  reduced,  and 
thus  lead  to  erroneous  results.  Flasks  are  not  liable  to  the  same 
objection  if  they  be  occasionally  shaken  until  they  boU.  "When  any 
portion  is  thus  reduced  the  whole  must  be  rejected. 

ExpEEiMEXT  1. — (fl).  10  c.c.  of  a  copper  solution  were  boUed 
with  about  40  c.c.  of  water  in  a  flask  without  precipitation.  The 
standard  sugar  solution  was  then  added  from  a  burette  graduated 
to  ith  c.c.  until,  on  filtering  off  a  portion  rapidly,  no  copper- 
coloured  precipitate  was  obtained  on  the  addition  of  a  few  drops  of 
acetic  acid,  and  one  drop  of  a  very  dilute  solution  of  ferrocyanide 
of  potassium.    30  c.c.  were  thus  consumed.    Another  experiment 

»  Eead  before  the  Chemical  Section  of  the  Glasgow  Philosophical  Society, 
March  11,  1872. 
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gave  the  same  result,  and  30x0-001754=0-05262  grm.  of  glucose, 
the  amount  required  to  reduce  10  c.c.  of  copper  solution. 

(b).  10  c.c.  of  the  same  solution  •were  treated  precisely  as  in  (o), 
■with  the  addition  of  10  c.c  of  soda  solution  of  sp.  gr.  1-163.  It 
now  required  33  c.c.  of  the  sugar  solution  for  complete  reduction, 
■which  is  equal  to  0-05788  grm.  of  glucose. 

(e).  Other  10  c.c.  -were  boiled  with  the  addition  of  50  c.c.  of 
soda  solution.  "Wlien  34  c.c.  of  sugar  solution  had  been  consumed, 
the  cupric  oxide  "was  not  all  reduced  ;  nor  was  reduction  complete 
after  the  further  addition  of  14  c.c.  in  quantities  of  2  c.c.  at  a 
time,  testing  after  each  addition.  The  result  was  the  same  when 
50  c.c.  were  added  to  another  portion  of  10  c.c.  in  quantities  of 
6  c.c.  after  the  35th  c.c. 

The  results  of  this  experiment  lead  me  to  question  the  conclu- 
sions of  Fehling,  Fresenius,  and  others,  who  assume  that  1  molecule 
of  grape  sugar  reduces  10  molecules  of  cupric  oxide.  Had  this 
been  the  case  10  c.c.  of  the  solution  in  (a)  would  have  consumed 
28-5  c  c.  of  the  standard  sugar  solution,  equal  to  0-05  grm.  of 
glucose,  whereas  30  c.c. =0-05262  grm.  were  required,  {i)  and 
(c)  I  believe  show  the  reason  of  this,  and  prove  satisfactorily  that 
the  quantity  of  cupric  oxide  reduced,  depends  as  well  upon  the 
altaliqity  of  the  solution,  as  on  the  amount  of  oxide  of  copper 
which  it  contains.  Consequently,  as  the  amount  of  soda  varies, 
the  solution's  power  of  oxidising  grape  sugar  will  also  vary,  and 
must  be  determined  for  each  solution  separately.  "When,  moreover, 
the  soda  is  in  great  excess,  as  in  (f),  accurate  results  cannot  be 
obtained. 

EXPEBI1IEJ.-T  2. — With  the  view  of  showing  the  effect  of  soda  on 
an  old  solution,  the  following  experiments  were  made  : — 

(d).  A  copper  solution,  10  c.c.  of  which  were  equal  to  0-05262 
grm.  grape  sugar,  had  been  in  occasional  use  for  about  five  months. 
For  some  time  soda  had  to  be  added  to  prevent  precipitation. 
10  c.c.  were  found  to  equal  0-039  grm.  of  glucose;  but,  with  the 
addition  of  40  c.c.  or  so  of  soda,  10  c.c.  were  equal  to  0-05614 
grm.  of  glucose. 

(«).  Another  solution,  having  the  same  sugar  destroying  po^er 
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if{&  ((?),  at  the  end  of -five  montlis  precipitated  on  boiling.  10  e.c. 
were  equal  to  0-04035  grm.  of  gi'ape  sugar.  10  e.c. +10  c.e.  of 
soda  solution  of  1'13  sp.  gi\,  and  30  c.e.  or  so  of  water,  did  not 
precipitate  on  boiling,  and  consumed  sugar  solution  equal  to 
Q-05331  grm.  of  glucose;  and  10  c.c.+an  addition  of  50  c.e.  of 
soda  solution  requii-ed  0-05702  grm.  of  inverted  sugar  for  complete 
reduction. 

"We  learn  from  this  experiment  tbat  soda  renews  an.  old  solution, 
as  is  well  known ;  but  the  alkali  must  bo  added  sparingly — in 
fact,  not  more  than  is  necessary  to  prevent  precipitation  on  boiling, 
otherwise  it  -will  have  too  high  a  glucose-destroying  power,  and  so 
give  a  low  per  centage  of  fruit  sugar,  in  any  sample  of  sugar  under 
examination.  AVe  see  here  also,  as  in  Experiment  1,  that  the 
oxidising  power  of  the  cupric  solution  increases,  as  the  quantity  of 
alkali  incrtases  ;  so  that  by  the  addition  of  soda  in  excess,  an  old 
solution  can  be  made  to  represent  a  greater  amount  of  glucose,  than 
the  same  solution  did  when  new  ! 

The  deterioration  of  copper  solutions  kept  for  some  time,  such  as 
those  in  Experiment  2,  has  been  variously  attributed  to  the  action 
of  light,  absorption  of  carbonic  acid,  &c.  In  Watts's  "  Dictionary," 
We  are  told  to  preserve  the  solution  in  well-closed  vessels  to  protect 
it  from  CO2  and  air.  But,  even  when  so  protected  and  kept  in  the 
dark,  a  solution  in  constant  use  stiU  deteriorates.  To  what,  then, 
is  this  deterioration  due  ?  I  have  always  found,  on  removing  the 
stopper  from  a  cupric  solution  bottle  which  has  not  been  opened 
for  a  few  days,  that  a  partial  vacuum  existed  within,  and  the 
vacuum  was  greater  the  longer  the  bottle  remained  closed.  Clearly 
this  vacuum  was  not  due  to  the  absorption  of  the  small  amount  of 
CO2  in  the  air  of  the  bottle ;  it  must,  therefore,  have  been  owing 
to  the  absorption  of  oxygen  :  and  this  I  found  to  be  the  case,  for,  on 
inserting  a  lighted  splinter  into  a  bottle  half  filled  with  the 
Solution,  it  Was  at  once  extinguished,  nor  could  it  be  made  to  enter 
beyond  the  neck — a  sufScicnt  proof  that  the  gas  within  the  bottle 
Was  nitrogeui 

ExpEuiJlENT  3. — To  determine  the  amount  of  this  absorption, 
w  hether  it  was  partial  or  complete,  the  following  experiment  was 
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made : — Into  a  tube  closed  at  one  end,  containing  50  c.c,  and 
graduated  into  itt  c.c,  I  enclosed  a  quantity  of  dry  air  over 
mercury,  wliicli  after  reduction  to  0°  C.  and  760  m.m.  pressure, 
measured  42-76  c.c. :  4  c.c.  of  copper  solution — 10  c.c.  of  which  were 
equal  to  0'05175  grm.  of  glucose — were  then  introduced,  and  the 
whole  set  aside  in  diffuse  daylight.  The  experiment  lasted  about 
eight  months.  Absorption  was  slow  and  gradual,  extending  over 
a  considerable  period,  but  not  so  long  as  this  experiment  would 
lead  one  to  believe.  It  was  only  allowed  to  stand  so  long,  in  order 
to  be  quite  certain  that  absorption  had  ceased. 

The  copper  solution  in  the  tube  had  now  a  much  lighter  colour, 
and  cupreous  oxide  was  depogited  on  the  sides  for  the  space  of 
about  1  c.c,  where  the  mercury  first  came  iu  contact  with  the 
solution.  The  reading  of  the  tube,  after  making  all  necessary 
corrections,  was  34'09  c.c.  at  0°C.,  and  760  m.m.  barometer. 
Now  42-76- 34-09=8-67  c.c.  oxygen  absorbed  by  the  4  c.c.  of 
8-67 

copper  solution,  and  ^-gTygX  100=20-28  per  cent  of  the  origiaal 

air.  This  agrees  very  wcU  with  the  quantity  of  oxygen  in  the  air, 
as  determined  by  Bunsen,  tiz.,  20-93  per  cent.,  and  shows  that  aU 
the  oxygen  has  been  absorbed.  The  difference  is  due  to  experi- 
mental error.  Tor  instance,  the  barometer  used  was  an  aneroid, 
which  always  showed  a  slight  variation  when  compared  with  & 
standard.  The  residual  nitrogen  was  tested  as  before,  but  it  would 
not  support  combustion. 

The  foregoing  experiment  shows  satisfactorily  the  complete 
absorption  of  oxygefl.  by  the  liquid;  and  in  order  to  observe  further 
the  effect  of  oxidation  and  decomposition  another  experiment  was 
made. 

ExPEEiMENT  4. — (/).  The  copper  solution  used  in  this  experi- 
ment had  a  glucose-destroying  power  of  0-04965  grm.  per  10  c.c. 
The  CO2  and  NajO  were  estimated  in  separate  portions  of  10  c.c 
each — ^the  former  in  a  CO3  apparatus,  and  the  latter  by  saturation 
■with  normal  solution  of  HjSO^  boiling  to  expel  COj,  and  backward 
titration  with  normal  Na,0  solution.    The  Cu  solution  was  thus 
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found  to  contain  0-18  grm.  of  COj,  and  to  hare  a  neutralising  power 
of  5-39  grms.  NajO  per  100  c.c. 

Having  been  in  almost  daUy  use  for  a  month,  during  -whicli  time 
it  was  kept  in  a  cupboard,  the  solution  was  nearly  finished.  There 
was  still  no  precipitation  on  boiling.  100  c.c.  contained  0-30  grm. 
of  COj,  and  had  a  neutralising  power  of  5-26  grms.  NajO. 

Two  small  bottles,  (^)  and  (A),  were  half  filled  with  solution  (/), 
and  securely  stoppered.  (A)  was  placed  in  the  direct  sun's  rays, 
and  {ff)  was  rolled  in  paper  and  placed  in  a  tin  case,  in  order 
thoroughly  to  exclude  light.  After  the  lapse  of  eight  months  the 
bottles  were  opened  and  analysed. 

( ff).  That  bottle  kept  in  the  dark  had  not  changed  in  depth  of 
colour,  no  precipitate  had  formed,  it  remained  perfectly  clear  on 
boiling,  and  contained  0-18  grm.  of  CO3,  with  a  neutralising  power 
of  5-27  grms.  of  Na,0  per  100  c.c.  ' .  :;t'^t"'; '  . 

{h).  The  second  bottle,  exposed  in  the  direct  solar  rays,  was 
much  lighter  in  colour,  the  stopper  was  with  difficulty  removed, 
and  there  was  deposited  at  the  bottom  a  copious  crystalline  precipi- 
tate of  cupreous  oxide.  The  solution  filtered  from  this  precipitate, 
gave  a  second  precipitate  on  boiling,  and  10  c.c.  were  equal  to 
0-00087  grm.  of  glucose.  It  contained  0-33  grm.  of  CO3,  and  had 
a  neutralising  power  of  4-89  grms.  of  NajO  per  100  c.c. 

The  injurious  effect  of  light  on  this  solution  is  very  well  seen  in 
(A).  Nearly  all  the  Cu  has  been  precipitated ;  while  the  solutions 
(/)  at  the  end  of  one  month,  and  (ff),  are  quite  unaffected  by  boilmg. 
(h)  has  also  increased  0-15  grm.  of  COj  and  decreased  0-5  grm.  of 
NajO  in  neutralising  power,  per  100  c.c.  Now  this  gain  in  CO3 
could  not  have  been  the  result  of  absorption  from  the  atmosphere, 
for  the  C03  had  not  increased  in  the  bottle  kept  in  the  dark  (g), 
and  the  partial  vacuum  in  the  bottle  showed  that  the  stopper  was 
perfectly  tight.  Nor  could  it  have  been  produced  by  oxidation,  as 
the  bottle  in  which  the  solution  was  contained  held  about  100  c.c. 
and  was  haK  filled  with  the  solution,  the  other  half  being  air. 
50  c.c.  of  air,  weighing  0-0608  grm.,  and  containing  0  014  grm.  of 
0,  are  only  equal  to  0-01924  grm.  of  CO2,  whereas  0-075  grm., 
nearly  four  times  that  quantity,  was  found.    Therefore  the  CO3 
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found  in  this  experiment  is  partially  produced,  by  oxidation,  and 
partially  the  result  of  the  decomposition  of  the  tartaric  acid  pro- 
moted by  the  actinic  rays. 

The  fixation  of  0-50  grm.  of  1^320  is  conclusive  on  this  point. 
The  tartaric  acid  under  the  influence  of  light  and  absorbed  0, 
becomes  split  up  in  such  a  manner  that  its  neutralising  power  is 
considerably.incre^sed  in  the  presence  of  the  free  alkali.  "We  may 
suppose  one  moleciji^  o^^.  jie  bibasic  acid  to  decompose  into  one  of 
another  bibasic  and  one  of  a  monobasic  acid,  besides  CO2,  and  so 
exert  an  extra  neutralising  power  on  the  NaaO  to  that  extent.  I 
made  no  experiments  to  determine  what  acids  these  are,  but  they 
are  likely  to  be  related  to  oxalio,  and  contain  less  carbon  than 
tartaric  acid. 

At  the  end  of  one  month  (/)  had  gained  0-12  grm.  of  CO2,  and 
lost  in  alkalinity  0-13  grm.  of  Naj  0.  This  decomposition  is  similar 
to  that  of  (h),  but,  for  want  of  time  and  exposure  to  light,  has  not 
proceeded  to  the  same  extent.  Prom  the  fact,  however,  of  this 
bottle  being  in  constant  use — not  under  precise  conditions,  but 
kept  principally  in  the  dark,  though  occasionally  in  the  light — ^now- 
open,  and  again  closed  —  I  will  not  hazard  an  opinion  on  the 
results. 

The  CO3  in  (g),  the  bottle  kept  in  the  dark,  was  the  same  at  the 
end  as  at  the  commencement  of  the  experiment ;  but  the  alkalinity 
of  the  solution  had  decreased  to  the  extent  of  0-12  grm.  of  Na20 
per  100  c.c.  So  that,  although  when  kept  in  the  dark  in  well- 
stoppered  bottles,  the  solution  does  not  oxidise,  yet  it  undergoes  a 
alight  internal  decomposition,  similar  to  that  induced  by  light  in  (A), 
whereby  the  fixed  acidity  is  increased  in  presence  of  the  excess  of 
alkali.  Light  is  thus  necessary  for  oxidation,  and  darkness  retards 
decomposition;  phenomena  which  I  venture  to  assert  are  more 
general  than  at  first  sight  might  be  supposed.  With  the  exception 
of  the  decrease  in  alkali,  the  (g)  solution  may  be  said  to  be  as  good 
and  sound  as  the  original  solution  (/),  proving  that  it  can  be 
preserved,  under  exceptional  conditions,  for  a  reasonable  length  of 
time  (eight  months  in  this  case). 

In  Experiment  2,  {d)  and  (e),  I  have  shown  the  deteriorating 
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influence  of  age  on  solutions  in  constant  use.  For  the  purpose  of 
these  experiments  my  solutions  hare  been  kept  in  the  dark ;  but 
I  have  been  in  the  habit  of  using  bottles,  for  preserving  the  solution, 
made  by  the  York  Glass  Company  from  a  kind  of  dark  green  glass. 
These  bottles  cut  off  the  actinic  end  of  the  spectrum  as  far  as  the 
green,  and  are  useful  for  preserving  HNO3,  sUver,  and  other  salts, 
decomposed  by  light.  To  test  the  preservative  qualities  of  this 
glass  for  the  Cu  solution,  I  made  another  experiment,  as  follows : 

EsPEEiMENT  5. — One  of  the  green  bottles  was  half-filled  with 
the  solution  and  placed  in  the  direct  rays  of  the  sun  for  six  months. 
At  the  commencement  of  the  experiment,  10  c.c.  were  equal  to 
0-05179  grm.  of  grape  sugar;  at  the  end,  1-0  c.c.  were  equal  to 
0.05000  grm.,  and  the  solution  when  boUed  showed  no  sign  of 
precipitation.  The  result  is  thus  in  favour  of  these  bottles  ;  for 
with  this  severe  test  the  solution  has  only  lost  the  power  of  oxidising 
0.00179  grm.  of  glucose,  while  that  kept  in  a  white  glass  bottle 
under  the  same  circumstances  (A)  had  nearly  all  its  Cu  precipitated. 

Did  Pehling's  solution  only  deteriorate  by  the  absorption  of  0, 
there  might  be  inserted  in  the  bottle  a  perforated  cork,  through 
which  a  tube  passed  holding  fragments  of  pumice  moistened  with 
a  strong  solution  of  pyrogallate  of  potash.  I  have  not  tried  this 
arrangement  but,  as  I  have  shown,  in  Experiment  i  '  (ff)  and  (A), 
that  decomposition  takes  place  without  the  absorption  of  0,  I  do 
not  think  any  useful  purpose  would  be  served  by  such  an 
addition. 

In  conclusion,  these  experiments  show  : — 

(1)  .  That  Fehling's  solution  has  no  definite  grape  sugar  equiva- 
lent depending  upon  the  weight  of  cupric  oxide  it  contains,  but 
that  its  glucose-destroying  power  varies  directly  (within  certain 
limits)  with  the  quantity  of  alkali  present ;  and  that  when  NajO  is 
in  great  excess  all  the  Cu  cannot  be  precipitated  with  a  solution  of 
inverted  sugar. — Experiment  1,  {a)  (J)  (c). 

(2)  .  That  .old  solutions  are  renewed  by  an  addition  of  ^fajO,  as 
our  text  books  set  forth;  and,  moreover,  that  by  adding  the 
alkali  in  considerable  excess,  the  glucose-destroying  power  of  the 
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solution  can  be  made  to  exceed  that  of  the  same  solution  when 
first  prepared. — Experiment  2,  {d)  {e). 

(3)  .  That  all  the  oxygen  is  absorbed  by  the  solution  from  air  in 
a  confined  space,  as  in  a  partially  filled  bottle. — Experiment  3. 

(4)  .  That  under  the  influence  of  light  decomposition  is  almost 
complete;  and  CO2  increases  to  a  greater  extent  than  can  be 
accounted  for  by  the  absorption  of  oxygen. — Experiment  4,  (/j). 

5.  That  the  amount  of  'Na^O  in  the  solution  decreases  mth  its 
age,  even  when  kept  in  total  darkness  ;  and  that  this  loss  of 
alkalinity  is  to  be  attributed  to  the  decomposition  of  the  organic 
acid  into  other  fixed  acids,  the  total  acidity  of  which  is  greater 
than  that  of  the  original  tartaric  acid. — Experiment  4,  (/)  {g)  (A). 

(6)  .  That  a  solution  kept  for  eight  months  away  from  light  in 
a  bottle  containing  air  is  in  good  condition  at  the  end  of  that  time. 
Experiment  4,  (^r). 

(7)  .  That  the  solution  is  beat  kept  for  use  in  dark  green  bottles 
which  exclude  the  actinic  rays. — Experiment  5. 


The  Pbesident,  after  referring  to  the  great  scientific  and  prac- 
tical interest  of  Mr.  Patterson's  paper,  said  that  he  had  himself 
foxmd  the  same  results  in  his  operations,  although  he  had  not  pro- 
secuted his  inquiries  as  to  the  cause  of  those  results  to  the  same 
extent  as  the  author  of  this  paper.  One  thing  he  had  observed 
was,  the  solution  should  be  frequently  renewed. 

Mr.  Sttthehland  referred  to  the  action  of  carbonate  of  soda, 
and  asked  Mr.  Patterson  if  he  had  tried  it.  He  had  found  it  useful 
in  determining  the  amount  of  glucose  in  glycerine,  and  would  like 
to  know  if  there  was  any  true  glucose  in  ordinary  sugar. 

Mr.  Pattebson  observed  that  he  had  not  tried  carbonate  of  soda 
in  sugar  testing,  and  that  it  was  inverted  sugar  rather  than  true 
glucose  that  had  to  be  determined.  In  reply  to  Mr.  Tatlock  he 
observed  that  it  was  probable  that  the  red  precipitate  found  in  the 
operations  was  due  to  the  decomposition  of  tartaric  acid. — Chemical 
News. 
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0:?^  THE  MANUFACTURE  AND  REFINING  OF  SUGAR. 
[T/ie  Cantor  Lectures,  delivered  before  the  Society  of  Arts. 1 
Rt  C.  HirGHTOx  Gut. 
CContiiiued  from  page  127. J 

Lecture  IV. 

The  juice,  therefore,  has  now  been  defecated,  carbonated,  sent 
up  stiiii's,  heated  to  boiling,  so  as  to  decompose  any  remaining 
bicarbonate  of  lime  in  the  solution,  and  to  raise  its  temperature,  so 
that  the  charcoal  may  have  a  greater  action  upon  it,  and  it  has 
then  been  allowed  to  run  down  through  a  column  of  animal 
charcoal  15  or  18  feet  deep.  The  thin  juice,  as  it  is  now  called, 
issuing  from  the  bottom  of  the  charcoal,  has  become  decolorized, 
somewhat  freed  from  the  lime,  and  from  the  gummy  and  albuminous 
bodies  which  the  lime  had  failed  to  romore.  The  next  process  is 
to  concentrate  it,  or  to  remove  from  this  thin  juice — and,  as  a  rule, 
it  is  very  thin — a  great  portion  of  the  water  which  it  contains. 
This  is  effected  in  the  ordinary  way  by  boiling. 

In  the  older  processes  this  was  done  by  simply  putting  the  jiiice 
into  open  pans,  and  putting  a  fire  under  them,  in  the  same  way  as 
cane  sugar  is  treated,  but  this  method  is  no  longer  adopted.  It  is 
now  done  in  an  apparatus,  which  I  may  call  a  double  efieet 
apparatus,  because  the  heat  is  used  twice  over,  for  the  purpose  of 
evaporating  the  liquid.  The  juice  is  put  into  a  vessel  somewhat 
resembling  a  locomotive  boiler,  being  heated  by  steam,  which 
passes  into  a  number  of  pipes  which  run  through  the  boiler,  while 
a  very  partial  vacuum  is  created  above.  When  the  steam  is  hot 
enough  to  make  the  liquid  in  the  vessel  boil  rapidly  it  goes  off 
in  steam,  but  instead  of  sending  it  out  into  the  air,  and  wasting 
the  heat  contained  in  this  vapour  from  the  boiling  juice,  it  is  made 
to  pass  by  a  tube  into  the  tubes  of  the  second  vessel  similar  to  the 
first,  and  though  the  temperature  of  the  vapour  thus  obtained  from 
the  first  pan  is  not  high  enough  to  make  the  liquid  in  the  second 
vessel  boil  with  any  degree  of  rapidity  at  the  ordinary  atmospheric 
pressure,  by  connecting  the  top  of  No.  2  vessel  with  an  air  pump, 
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nnd  a  condensing  apparatus,  so  that  the  contents  of  the  second 
vessel  boil  much  below  the  usual  temperature,  this  slight  difSculty 
is  entirely  got  over,  and  thus  nearly  the  whole  of  the  heat  given  off 
by  the  steam  is  utilised.  If  the  steam  coming  from  the  original 
boiler  were  capable  of  evaporating,  say,  10  lbs.  of  water  out  of  the 
first  vessel,  theoretically,  if  there  was  no  loss  of  heat,  the  vapour 
from  the  juice  in  that  vessel  should,  on  passing  into  the  second 
vessel,  be  also  capable  of  evaporating  another  10  lbs.  there,  but 
practically  it  does  not  do  anything  like  so  much  work ;  but  still 
there  is  a  considerable  saving  of  fuel  by  employing  two  vessels 
connected  in  this  way.  In  some  factories  three  such  evaporating 
vessels  are  connected  together,  but  I  believe  the  saving  effected 
by  using  a  third  is  very  small,  because  the  practical  loss  of  heat 
is  very  considerable. 

In  this  double  effect  apparatus  the  juice  is  brought  to  what  is 
technically  termed  25°  J3aume,  which  I  may  explain  thus.  I  will 
put  into  this  jar  some  water,  and  I  then  put  into  it  a  little  apparatus 
called  Baume's  areometer,  which,  when  immersed  in.  water,  sinks 
down  until  the  top  of  the  graduated  scale  is  just  on  a  level  with  the 
water  in  the  jar.  Now  I  wiU  mix  with  the  water  some  sugar,  and 
we  shall  find  that  the  liquid  has  become  heavier,  bulk  for  bulk,  than 
the  water,  and  in  consequence  the  float  will  not  have  to' sink  so  far 
into  it  in  order  to  displace  a  quantity  of  the  liquid  equal  to  its  own 
weight,  but  will  float  higher  out,  and  higher  in  proportion  as  there 
is  more  sugar  in  the  liquid.  This  is  the  kind  of  instrument  which 
is  constantly  used  in  sugar  factories  to  roughly  determine  the 
strength  of  the  various  solutions  of  sugar.  When  the  juice  is  so 
.  far  concentrated  that  this  little  float  only  sinks  in  it  so  far  as  the 
mark  25,  it  contains  about  45  per  cent,  of  its  weight  of  total  solids, 
including  sugar,  in  solution.  From  this  preliminary  concentration, 
the  juice,  now  technically  "  thick  juice,"  goes  to  a  cistern  in  which 
it  is  heated  to  boiling,  and  is  then  again  filtered  through  fresh 
animal  charcoal,  to  remove  more  of  the  colouring  matters  still 
present,  and  some  of  the  albuminous  bodies  which  are  more  readily 
absorbable  from  dense  than  from  thin  liquids.  After  this  second 
charcoaling,  the  juice  is  almost  colourless,  and  very  brilliant  and, 
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transparent,  but  is  still  not  a  pure  or  by  any  means  a  saturated 
solution  of  sugar,  and,  accordingly,  before  the  maker  can  obtain 
any  sugar  from  it  in  the  solid  ]form,  he  is  obliged  to  reduce  the 
quantity  of  water  still  further.  This  he  does  by  the  use  of  the 
vacuum  pan,  the  name  of  which  I  have  no  doubt,  suggests  the 
nature  of  its  construction.  It  is  simply  a  pan,  into  which  the 
liquid  can  be  introduced  and  heated,  while  a  comparatively  perfect 
vacuum  is  formed  above  the  surface,  and  in  which,  consequently, 
the  liquid  is  capable  of  boiling  at  a  very  low  temperature.  [Tho 
lecturer  then  described,  by  means  of  a  large  diagram,  the 
construction  of  the  vacuum  pan].  The  liquid  introduced  into  this 
vacuum  pan  of  course  loses  water  and  shrinks,  and  from  time  to 
time  more  is  added,  until  the  pan  is  filled  to  a  convenient  height 
with  the  new  and  more  concentrated  liquor.  At  this  point  the 
admission  of  liquid  is  stopped  for  a  short  time,  and  the  boiling  is 
continued,  until  a  sample,  taken  out  by  means  of  what  is  called  a 
proof  stick,  is  found  to  be  of  a  certain  degree  of  stickiness.  At 
this  time  the  liquid  contained  in  the  pan  is  a  supersaturated 
solution  of  sugar — ^that  is,  a  solution  containing  more  sugar  than 
the  water  present  really  ought  to  contain  at  that  temperature.  The 
problem  which  the  man  has  to  solve  is,  how  to  disturb  that  liquid 
in  such  a  way  as  to  bring  about  crystallization.  I  showed  you, 
by  some  experiments  at  our  first  meeting,  that  all  supersaturated 
liquids  cannot  be  disturbed  in  the  same  way.  A  solution  of 
sulphate  of  soda  might  be  disturbed  in  such  a  way  as  to  promote 
crystallization  by  merely  shaking  it,  but  one  of  hyposulphite  of  soda 
might  be  shaken  vigorously  without  starting  crystallization.  The 
problem,  therefore,  is  how  to  start  crystallization  in  this  super- 
saturated solution  of  sugar,  at  this  comparatively  high  temperature, 
for,  although  it  has  boiled  at  a  comparatively  low  temperature,  it  is 
still  much  hotter  than  an  unaccustomed  hand  could  bear.  The 
right  kind  of  disturbance  in  this  case  is,  as  a  rule,  to  admit  by  little 
jerks  small  quantities  of  the  liquor  from  which  the  boiled  mass  was 
made.  The  man,  therefore,  opens  the  cock,  and  lets  in  a  small 
quantity  of  the  thickened  juice  into  the  pan,  and  after  a  little  time 
—the  duration  of  which  appears  to  me  very  uncertain,  depending 
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very  much  on  the  purity  of  the  juice  operated  upon — the  boiler, 
when  he  takes  out  the  proof  and  examines  it  between  his  eye  and 
the  light,  sees  small  grains  of  sugar  beginning  to  appear.  At 
this  point  he  knows  that  crystallization  has  begun,  and  when  it 
has  once  started  it  proceeds  very  rapidly,  and  in  a  few  minutes 
after  they  have  once  made  their  appearance,  the  whole  mass  of 
liquid  in  that  pan  is  filled  with  a  mass  of  very  minute  crystals  of 
sugar  floating  in  a  syrup,  which  is  a  normal  saturated  solution  for 
the  temperature  at  which  the  crystallization  takes  place.  The 
excess  of  sugar  forming  the  supersaturated  solution  is  deposited,  and 
wo  have  now  crystals  floating  in  a  solution  only  properly  saturated 
for  the  temperature  at  which  we  have  been  operating.    After  the 
ciystals  have  once  formed,  and  we  have  this  mass  of  crystals  in  the 
pan,  little  by  little,  more  of  the  original  solution  is  admitted,  and 
so  it  is  continually  added  and  the  water  is  evaporated  until  the  pan 
becomes  nearly  fuU.    The  effect  of  doing  it  is  this.   As  we  admit  a 
fresh  portion  of  liquid  into  the  pan,  and  evaporate  ofi'  the  water,  the 
sugar  crystallizes  out  at  once ;  it  no  longer  forms  a  super-saturated 
solution,  for  we  have  present  a  great  number  of  crystals  on  which 
it  can  deposit.    The  crystals  which  are  first  formed  now  continue 
to  gi-ow  by  a  continuous  addition  of  sugar  to  their  surfaces,  and  if 
this  operation  of  adding  to  the  solution  of  sugar  and  evaporating 
off  the  water  be  allowed  to  take  place  a  sufficient  number  of  times, 
and  in  a  sufficiently  gentle  manner,  the  crystals  will  become  a  very 
considerable  size.    I  have  here  some  samples  of  sugar  made  by  this 
process,  some  of  which  are  very  fine  specimens.    Here  is  some  of 
very  nearly  the  first  quality  of  beet  root  sugar,  which  is  made  in 
France  in  the  way  I  have  described.    It  has  been  boiled  for  twelve 
hours  in  this  way.  After  they  once  get  "  grain,"  as  it  is  technically 
termed,  in  the  pan,  they  add  fresh  liquor  in  very  small  quantities, 
and  evaporate  off  the  water,  so  that  there  is  a  slow  deposit  of  sugar 
on  the  grains  already  formed,  so  slow  that  it  deposits   in  a 
comparatively  regular  manner,  and  when  that  occurs  we  get  large 
sized  crystals.    Here  are  some  still  finer,  for  which  I  am  indebted 
to  Mr.  Duncan ;  indeed,  it  is  the  finest  I  have  ever  seen,  though  it 
is  called  raw  beet  sugar.    It  is  made  in  England,  from  English- 
grown  roots. 
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"We  understand  now  what  lias  occurred  in  the  vacuum  pan.  "We 
have  a  mass  of  sugar  crystals  floating  in  a  syrupy  material,  which, 
consists  of  some  water,  a  good  deal  of  sugar,  and  all  the  impurities 
which  the  juice  originally  taken  into  the  pan  contained,  because 
when  crystallization  takes  place,  the  crystals  formed  consist  of  only 
one  kind  of  matter ;  therefore,  as  a  rule,  the  crystals  formed 
in  this  case  are  practically  pure  sugar,  and,  therefore,  what  is  left 
behind  when  the  crystals  are  separated  out  must  contain  all  the 
impurities  originally  present,  plus  so  much  of  the  sugar  as  has  not 
been  crystallized  on  account  of  the  water  still  present.  The  mass 
in  that  state,  when  the  boUing  is  finished,  is  let  out  by  opening  a 
plug  or  slide  valve  in  the  bottom  of  the  apparatus.  I  cannot  show 
you  a  mass  actually  so  formed  from  beet  root,  because  there  is  no 
beet  root  factory  in  England  in  which  they  work  exactly  in  the 
way  I  have  described,  and  where  they  make  these  crystals  from 
beet  root ;  and  even  if  I  could  show  you  some  of  the  mass  as  it 
comes  from  the  pan,  it  would  present  a  different  appearance  when 
exhibited  to  you  from  what  it  does  when  first  drawn  ofi',  because  it 
is  then  hot ;  and  when  it  is  cold,  as  it  would  be  here,  some  of  the 
sugar  which  the  syrup  contained  when  hot  would  be  deposited,  and 
would  cement  the  crystals  of  sugar  together,  so  that  the  mass  would 
be  somewhat  hard.  I  have,  however,  prepared  here  what  is  not  a  bad 
representation  of  a  mass  as  it  comes  from  the  pan,  only  I  have  rather 
too  large  a  proportion  of  syrup.  It  is  prepared  by  mixing  some  of 
the  beet  root  sugar  crystals  in  an  impure  syrup.  It  is  a  hard  sticky 
mass,  which  does  not  look  a  very  promising  material  from  which  to 
extract  pure  white  sugar.  The  sugar  now  has  to  be  recovered  from 
this.  The  old  method  was  to  put  the  mass  into  moulds  of  some 
kind,  at  the  bottom  of  which  holes  could  be  opened,  so  that  the 
syrup  could  gradually  drain  away  and  leave  the  crystals  above,  but 
that  is  a  very  slow  process,  and  the  syrup  which  actually  adheres 
to  the  crystals  is  much  more  sticky  than  that  which  I  have  here. 
It  therefore  drains  away  very  slowly,  takes  a  long  time  in  operation, 
and  is,  after  all,  very  imperfect.  It  is  necessary,  therefore,  for  the 
fapid  success  of  the  operation,  that  we  should  employ  some  force  to 
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aid  the  draining  of  the  syrup,  and  the  mode  usually  adopted  is  to 
make  use  of  a  so-called  centrifugal  machine.  Tou  know  that  .when 
anything  is  set  rotating  very  violently  on  its  axis,  the  outer  particles 
of  it,  at  any  portion  of  their  course  tend  to  continue  their  motion  in 
the  direction  of  a  tangent  to  the  circle  at  that  point,  and  if  you 
make  the  motion  very  rapid,  the  force  which  makes  them  tend  to 
fly  off  hecomes  very  considerahle.  I  have  here,  owing  to  the 
kindness  of  Messrs.  Wainwright,  a  model  of  a  centrifugal  machine, 
such  as  is  actually  employed.  It  consists  of  an  outer  casing  of 
iron,  inside  which  there  is  a  drum  strongly  made,  the  sides  of  which 
consist  of-  finely  perforated  copper,  or  in  some  cases  of  woven  wii'e, 
hut  at  any  rate  it  has  a  pervious  coating.  Liquids  are  capahle  of 
passing  through  that  coating,  hut  solids  are  retained  in  the  meshes. 
I  wiU  now  pour  in  some  of  the  mixture  of  syrup  and  heet  crystals 
to  the  drum  ;  and,  while  it  remains  at  rest,  very  little,  if  any,  will 
pass  off.  There  is  an  opening  in  the  outer  casing,  through  which 
the  liquid  which  passes  into  it  may  drain  away  conveniently.  On 
setting  the  drum  in  motion  you  wiU  find  that  the  mass  which  was 
lying  at  the  bottom  becomes  separated  by  the  centrifugal  motion 
and  spreads  itself  up  the  sides  of  the  drum,  and  as  the  motion 
is  continued  the  liquor  passes  through  the  meshes,  and  the  sugar  is 
becoming  quite  white.  The  syrup  is  now  running  out  very  rapidly, 
and  on  increasing  the  speed  of  the  drum,  the  sugar  is  spread  evenly 
round  the  sides.  When  it  is  going  at  its  highest  speed  I  will  dash 
on  it  a  little  water,  which  wiU  be  forced  out  through  it  and  wUl 
slightly  wash  it,  and  thus  help  to  carry  away  the  last  particle  of 
syrup  which  might  otherwise  be  left  behind.  On  stopping  the 
action,  I  can  now  scrape  with  my  hand  enough  of  the  sugar  to 
show  you  the  nature  of  the  operation  that  has  taken  place  while 
the  syrupy  portion  has  drained  away  beneath. 

In  this  way,  and  in  this  first  operation,  about  three-fourths  of  all 
the  sugar  that  can  be  obtained,  is  obtained  if  the  process  is  conducted 
successfully.  The  syrup  that  has  drained  away  is  obviously  worth 
keeping.  It  is  a  saturated  solution  of  sugar,  and  for  every  pound 
of  water  we  have  there  we  have  at  least  two  pounds  of  sugar,  for 
one  pound  of  water  will  dissolve  that  quantity  of  sugar.    It  is 
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obviously  necessary  to  recover  as  great  a  quantity  of  that  sugar  as 
possible  ;  the  spnip  is  therefore  treated  in  the  following  vray : — 
The  principle  is  very  simple,  although  the  details  of  the  process 
arc  somewhat  complicated.  The  solution  is  concentrated  to  a 
convenient  point,  and  allowed  to  stand  for  a  considerable  time.  It 
is  concentrated  in  a  vacuum  pan,  similar  to  that  I  have  described  ; 
but  it  is  found  on  the  second  concentration  that  you  are  no  longer 
able  to  get  grain  formed  in  the  pan.  If  the  original  solution  or 
liquor  is  very  impure,  it  is  much  more  difficult  to  disturb  that  state 
of  supersaturation  than  if  it  is  a  comparatively  pure  solution  of  sugar. 
Now  this  syrup  that  has  been  drained  away  is  far  more  impure  than 
the  original  thickened  juice  which  wc  evaporated,  and,  accordingly, 
it  is  not  possible  to  get  crystals  of  sugar  formed  in  the  pan  during 
this  second  concentration.  But  the  liquid  having  been  thickened 
to  the  degree  which  experience  has  found  necessary,  is  run  into 
large  iron  tanks,  where  it  is  allowed  to  stand  for  a  fortnight  or 
three  weeks,  and  kept  at  a  moderately  high  temperature. 
Ciystallization  then  slowly  takes  place,  and  the  mass  is  then  stirred 
up  with  some  fresh  syrup,  and  put  through  the  centrifugal  machine 
again.  This  constitutes  the  second  product  of  factories,  of  which 
I  have  two  samples  here.  The  result  is,  of  course,  less  pure,  both 
in  appearance  and  in  reality,  then  the  first  product,  owing  to  the 
Crystals  retaining  on  their  surfaces  a  large  iwoportion  of  the  still 
more  sticky  mother-liquid  than  the  first  did,  and  not  only  a  larger 
proportion  of  that,  but  this  mother-liquid  itself  is  more  impure ; 
consequently  the  whole  mass  contains  a  much  greater  proportion 
of  impurities  than  the  first  crop.  The  syrup  from  this  second 
product  is  agaiu  concentrated,  but  by  this  time  it  is  so  impure  that 
before  crystallization  can  bo  brought  about  after  it  is  concentrated, 
it  has  to  be  kept  for  six  months  in  tanks  at  a  comparatively  high 
temperature.  At  the  end  of  that  time,  a  comparatively  smaU 
quantity  of  sugar  has  deposited  out.  Some  of  such  sugar  I  have 
here,  but  I  am  bound  to  say  it  is  the  worst  I  ever  examined.  It 
looks  very  nice,  but  if  there  are  present  any  persons  practically 
acquainted  with  sugar,  they  wiU  be  surprised  to  hear  that  it 
contains  over  9  per  cent,  of  salts,  although  it;  ia  an  apparently 
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bright,  and  -what  is  teclmically  termed  "  free"  sugar.  This  leads 
me  to  mention  very  briefly  the  fact  that,  if  in  a  concentrated  solution 
of  sugar  you  hare  various  other  matters,  if  you  only  give  it  time 
enough,  it  will  crystallize  out  ia  actual  chemical  combination  with 
some  of  these  salts,  and,  consequently,  this  third  product,  which 
stands  a  long  time,  and  which  is  formed  from  the  mother-liquid 
containing  a  large  proportion  of  impurities,  is  not  merely  sugar 
coated  with  impure  syrup,  but  is  actually  an  impure  product,  itself 
also  coated  with  syrup,  and  is,  consequently,  often  very  much 
contaminated  with  salts. 

The  syrup  which  drains  away  from  the  third  product  has  no 
longer  any  value  to  the  sugar-maker,  but  is  sold  for  the  purpose  of 
making  spirits  from.  It  is  diluted,  fermented,  distilled,  and  thus 
is  obtained  a  crude  beet  root  spirit,  which  is  afterwards  rectified, 
duly  flavoured,  and  sold  as  French  brandy. 

{To  he  continued.) 


SUCRATES,  AKD  THEIR  APPLICATION  TO  THE 
EXTRACTIONS'  OF  SUGAR  FROM  MOLASSES. 
By  M.  E.  Feliz. 

[J?ei«<7  a  tramlation  from  the  French  of  an  Article  terttlen  bt/  reqimt  of  the 
Council  of  the  "Societe  Technique  Hu^se,"  and  read  before  a  general  Seunion 
of  the  Members  of  the  Society,  held  at  Goroditsch,  on  the  8th  of  Jan.,  1872.] 

(Concluded  from  page  199.) 
The  examples  given  in  our  last  are  abundantly  suflS.cient  to 
prove  the  strong  purification  which  may  be  obtained  by  the  means 
indicated.  It  is  unnecessary  to  say  that  the  batteries  of  boxes 
provided  with  parcliment  paper  in  a  manner  analogous  to  filter- 
presses  (or  osmogenes)  have  given  the  same  results.  Unfortunately 
the  parchment  paper  is  rapidly  destroyed  by  contact  with  the 
strongly-limed  sugar  solutions  which  are  used.  It  has  therefore,  been 
needful  to  endeavour  to  obviate  this  difficulty  by  replacing  the 
parchment  paper  by  some  other  material.  As  the  mixture  of  Hme 
and  molasses  maybe  rendered  as  dense  a$  is  necessary,  we  have 
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found  no  difficulty  in  making  use  of  coarse  linen.  Indeed,  aU  kinds 
of  dialytic  medium  may  be  dispensed  with  ;  the  diflfusion  .of  the 
foreign  matters  is  effected  quite  as  -well  by  the  direct  contact  of  water 
with  the  sucrate.  In  this  case,  and  even  when  linen  is  used,  the 
loss  of  sugar  is  greater  than  when  parchment  paper  is  employed. 
By  keeping  between  suitable  limits  very  favourable  results  may 
be  obtained.  By  employing  continuous  apparatus  the  inventor 
(M.  Stammer)  has  been  able  to  realise  a  purification  reaching  a 
coefficient  of  purity  of  80  of  the  residue,  without  losing  more  than 
10  per  cent,  of  the  weight  of  the  molasses  in  sugar.  The  purified 
sucrate  may  be  used  for  melting,  whilst  the  waters  of  exosmose 
wiU.  serve  for  manure. 

The  waters  of  exosmose  of  a  quintal  (about  1  cwt.)  of  molasses 
have  amounted  to  1,000  lbs.,  containing  3-44  per  cent,  of  solid  sub- 
stances, as  under : — 

Sugar  ■   1-02 

Lime   °23 

Ash    109 

Organic  Impurities    I'lO 

3-44 

The  ash  contains  77  6  per  cent,  of  carbonate  of  potash.  The 
residue  purified,  has  given,  after  carbonatation,  a  syrup  with  a 
coefficient  of  79  or  80.  This  syrup  has  yielded  directly  17  per 
cent,  of  the  weight  of  the  molasses  in  raw  sugar  of  a  coefficient  of 
92,  and  40  per  cent,  of  syrup  very  nearly  of  the  same  quality  as  the 
original  molasses.    The  remainder  constitutes  the  absolute  loss. 

Repeated  trials  have  proved  that  it  is  impossible  to  equal  on  the 
large  scale  the  favourable  results  obtained  by  experiment,  since  the 
excessive  cost  for  labour,  the  large  space  devoted  to  the  plant,  and 
especially  the  indefinite  continuance  of  the  process  of  purification 
are  conditions  which  cannot  be  carried  so  far.  It  has  been 
necessary  to  improve  the  apparatus,  to  profit  by  aU  the  observations 
suggested  by  the  working,  to  maintain  a  favourable  temperature,  &c. 
It  has  not  the  less  been  needful  to  add  to  the  mode  of  operations 
which  succeed  in  experiment,  important  modifications  when  working 
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on  a  large  scale,  of  which  rapidity  is  an  essential  condition.  In 
short,  the  purified  product  obtained  on  the  large  scale  remains 
constantly,  notably  inferior  in  quality  to  what  might  reasonably  be 
expected.  In  a  word,  we  have  been  obliged  to  renounce  pro- 
visionally the  indiistrial  application  of  this  new  method  of  dialysis. 

The  field  then  remains  open  for  the  improvement  of  the  mode  of 
operating,  and  it  is  to  be  wished  that  the  efforts  of  new  inventors 
in  the  process  will  arrive  at  more  practical  results.  Those  obtained 
at  the  manufactory  of  Anizy-le- Chateau  are  very  interesting, 
without  appearing  superior  to  those  obtained  by  Dr.  Stammer. 
Not  knowing  whether  M.M.  Lair  and  Bilange  have  patented  their 
method  or  not,  I  do  not  feel  at  liberty  to  publish  the  details  which 
I  hold  by  the  kindness  of  these  gentlemen  through  the  mediation 
of  M.  "Woestyn.  On  my  part  I  have  operated  on  a  small  scale.  It 
is  easy  to  obtain  sucrate  sufieiently  pure  for  the  syrup  resulting 
from  it  to  be  boiled  to  grain,  but  such  as  it  is,  the  process  needs  so 
much  room  and  such  a  length  of  time,  that  it  appears  to  me  not 
adapted  to  industrial  working. 

The  taking  out  of  Pat.  No.  88,304,  by  M.M.  Boivin  and  Loiseau, 
will  almost  obviate  the  necessity  of  my  speaking  on  the  subject 
of  their  process  of  sucrate  of  hydrocarbonate,  so  far  as  it  is  applied 
to  the  extraction  of  sugar  from  molasses.  It  seems,  in  fact, 
scarcely  probable  that  they  have  succeeded  in  obtaining  this 
compound  in  a  washable  form,  siace  they  have  patented  its 
purification  by  the  Stammer  process.  "We  must  remember  that  the 
sucrate  of  hydrocarbonate  of  lime  process  is  founded  on  the  property 
possessed  by  limed  sugar  solutions,  of  giving  by  proper  treatment 
•  with  carbonic  acid,  ■  a  gelatinous  mass,  more  or  less  consistent, 
containing  the  new  compound  of  sugar,  of  lime,  and  of  carbonic  acid 
discovered  by  M.M.  Boivin  and  Loiseau.  If  the  process  is  real,  it 
constitutes  an  important  progress  and  forms  a  new  opening  to  the 
researches  of  chemists.  TVe  can  then  only  wait  eagerly  for  the 
experimental  demonstration  which  the  inventors  promise  to  make 
at  La  ViUette.  The  precipitation  of  sugar  from  molasses  under  the 
form  of  sucrate  of  hydrocarbonate  of  lime  is  new,  and  belongs, 
without  contradiction,  to  these  gentlemen.    M.  Dubrunfaut  has 
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carefully  noted  its  reaction,  but  he  has  completely  misunderstood 
its  nature. 

To  terminate  this  review  of  the  proposed  methods  of  extracting 
sugar  by  means  of  sucrates,  we  have  yet  to  speak  of  a  process 
founded  on  the  action  of  alcohol  on  limed  sugar  solutions.  We  shall 
then  have  seen  that  aU  the  properties  of  these  solutions  have  been 
taken  advantage  of.  "We  owe  to  Dr.  Stammer  a  process  founded  on 
the  precipitation  by  alcohol  of  divers  sucrates  of  strontian  and  of 
lime.  The  inventor  began  by  studying  the  action  of  alcohol  on 
some  solutions  of  strontian  in  thick  molasses.  Strontian  does  not, 
like  baryta,  possess  the  property  of  forming  directly  insoluble 
sucrates.  Dr.  Stammer  observed  that,  in  the  presence  of  alcohol, 
sucrates  were  found  varying  in  composition  with  the  respective 
proportions  of  sugar,  of  strontian,  and  of  alcohol  present.  "With 
certain  proportions  he  produced  a  precipitate  perfectly  granular 
and  very  easy  to  separate  from  the  solution.  In  other  conditions  a 
caseous  precipitate  was  formed.  These  different  precipitates  are, 
so  far,  sucrates  of  strontian  of  distinct  composition.  The  sucrates 
of  strontian  do  not  reach  the  purity  of  the  suorat«s  of  baryta, 
although  an  undoubted  purification  takes  place.  Thus  a  molasses 
of  the  coefficient  of  58-4  has  been  transformed  into  a  syrup  of  a 
coefficient  of  87  perfectly  analogous  to  our  filtered  syrups,  and 
ready  to  be  boiled  to  grain.  A  strong  pressure  is  sufficient  to 
separate  the  sucrate  from  its  mother-liquor.  It  is  easy  to  obtain 
nearly  92  per  cent,  of  the  total  sugar  in  the  state  of  excellent 
syrup.  These  results  are  interesting,  but  the  scarcity  of  strontian 
gives  the  greater  interest  to  the  experiments  which  have  been  made 
by  the  same  chemist  when  substituting  lime.  These  experiments 
have  led  to  some  results  quite  comparable  to  those  obtained  with 
strontian,  inasmuch  as  the  respective  proportions  of  lime,  of  sugar, 
and  of  alcohol,  are  the  same  as  those  found  with  strontian.  The 
inventor  not  being  able  to  obtain  a  patent  in  Prussia,  has  not 
published  the  proportions  which  have  given  the  best  results.  I 
wiU  only  report  one  trial  made  on  a  large  scale,  on  70  lbs.  of 
molasses  containing  36-4  lbs.  of  sugar.  Its  apparent  coefficient  of 
purity  was  61-7.    Treated  by  the  best  proportions  of  lime  and 
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alcohol,  this  molasses  furnished  a  sucrate  (A)  separated  by  hydraulic 
pressure  from  its  mother-liquor  (a).  A  portion  of  sucrate  (A)  was 
submitted  to  another  washing  in  alcohol  and  gave  a  washed  sucrate 
(B),  and  some  washing  water  (i)  the  following  are  the  analyses, 
into  the  details  of  which  it  is  impossible  to  enter  here : — 

Of  solution  (a)  .  .5-77  lbs.  of  sugar,  coefficient  27*2 

W...2-25       „  „   35-0 

Total  8-02       ,,   average  coefficient  28-9 

Of  sucrate  A . . . .  15-4  Jbs.  of  sugar,  coefficient   ...  .81-0 
„       B  10-2       „  „   86-8 

Total  25'61bs.  „     average  coefficient.  .83-3 

Thus,  on  the  36'4  lbs  of  sugar  contained  in  the  original  molasses, 
there  was 

Lost  in  solution    8*4 

Obtained  in  sucrate   25*6 

Missing   2*4 

Or,  of  100  parts  of  sugar  contained  in  the  molasses,  there  were : — 

Lost  in  solution    23-1 

Obtained  ia  sucrate   70*4  of  a  coefficient  83*3 

Missing   6-5 

100-0 

The  product  at  a  coefficient  of  83-3  is  sufficiently  pure  to  be 
Used  in  melting  and  thus  constitutes  a  great  economy  of  lime. 
The  inventor  has  not  obtained  a  patent  in  Prussia  for  the  applica- 
tion of  this  sucrate  to  defecation. 

The  precipitation  and  extraction  of  sugar  from  molasses  by  the 
simultaneous  use  of  lime  and  alcohol  appears  to  be  attained  by  the 
process  which  we  have  just  recounted.  But  the  use  of  alcohol 
presents  some  grave  inconveniences  which  do  not  permit  us  to  hope 
that  it  will  rapidly  become  general.  Besides,  if  we  wish  to  use 
alcohol  for  the  extraction  of  sugar,  it  appears  preferable  to  set  up 
M.  Margueritte's  process,  invented  before  those  of  either  Stammer 
or  Scheibler,  and  solving  the  question  very  simply. 
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The  Margiieritte  process  is  based  on  the  insolubility  of  sugar  in 
concentrated  alcohol,  and  its  solubility  in  weaker  alcohol  just 
sufficiently  concentrated  to  precipitate  the  impurities  contained  in 
the  sugar.    The  process  is  as  follows : — 

To  one  kilogramme  (2-2  lbs.)  of  molasses  at  47°  (Baume)  there  is 
added  (cold)  one  litre  (1-76  pts.)  6f  alcohol  at  85°,  to  which  5  per 
cent,  of  sulphuric  acid  at  66°  Baume  has  been  previously  added. 
After  filtration  to  separate  the  precipitated  impurities,  another  litre 
of  alcohol  at  95°  or  100°  is  added,  also  500  grammes  (M  lb.) 
of  crystallized  sugar ;  the  crystallization  of  the  sugar  from  the 
molasses  then  takes  place  rapidly,  and  850  grammes  (about  1'9  lb.) 
are  obtained,  of  which350grms.  are  extracted  from  the  molasses.  This 
process  thus  produces  85  per  cent,  of  the  weight  of  the  molasses, 
in  sugar,  or  extracts  70  per  cent,  of  the  contained  sugar.  The 
following  is  an  analysis  of  sugar  thus  obtained : — 


It  is  needless  to  observe  that  this  process  requires  much  larger 
quantities  of  alcohol  than  the  methods  of  Stammer  and  Seheibler. 
However,  with  a  well-arranged  plant  the  Margueritte  process 
appears  to  be  preferable  to  the  simultaneous  use  of  lime  and 
alcohol.    M.  "Woestyn  informs  me  that  the  company  of  Fives-Lille 
have  erected  a  complete  apparatus  for  this  process,   which  is 
expected  to  be  at  work  the  ensuing  summer.    I  wiU  study  the 
process  there  and  report  to  the  society  the  result  of  my  observations. 
The  same  company  will  also  erect  and  work  an  apparatus  for  the 
osmosing  of  sucrates  of  lime  in  order  to  obtain  comparative  results, 
It  would  be  imprudent  to  conclude  these  observations  with  any 
definite  judgment  respecting  the  solution  of  the  problem  of  the 
extraction  of  sugar  from  molasses.    My  aim  has  been  simply  to 
.-show  with  what  difficulties  this  result  is  beset,  and  to  give  some  idea 
-  of  itfee  numerous  and  persevering  efforts  made  towards  its  solution 
■  during  tliirty  years.     These  efi'orts  have  not  been  nnfmitful, 
^Already-SQHve  doubtful  points  have  been  cleared  up,  and  some  false 
s  ideas,  Jiaving  bees  tf^J)loded,  the  truth  may  perhaps  be  reached  at 
isome;  future  time. 


CrystaUizable  sugar  , 
TTncrystaUizable  sugar 
Ash  


0-50 
traces. 
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THE  SUGAR  QUESTION. 

During  the  past  month  the  British  refiners  have  been  extending 
their  field  of  action  both  within  the  country  and  abroad.  It  is  a 
very  important  point  that  aU  other  branches  of  the  sugar  trade 
should  understand  that  their  interests  and  the  interests  of  consumers 
are  identical  with  those  of  British  refiners,  as  is  undoubtedly  the 
case.  Per  when  once  the  truth  comes  to  be  acknowledged  that  the 
sugar  question  is  an  international  one,  no  Government,  even  if  the 
reverse  of  "paternal,"  can  afford  to  ignore  it,  and  it  will  be 
seen  that  whatever  is  likely  to  place  British  refiners  perfectly  on  a 
level  with  those  of  other  countries  is  sure  to  be  best  for  the 
British  nation,  and  as  such,  one  of  the  legitimate  objects  of 
international  legislation. 

The  "West  India  Committee  who  represent  the  importers  of 
sugar,  &c.,  from  those  colonies,  have  met  the  refiners,  and  have 
since  memoralized  the  Lords  of  the  Treasury  for  the  revision  of  the 
Convention. 

In  places  where  the  question  has  been  properly  put  before 
them,  the  wholesale  grocers  have  seen  at  once  their  interests  to 
"be  the  same  as  those  of  the  refiners,  whose  action  they  have 
supported  by  memorials  to  the  Lords  of  the  Treasury,  or 
petitions  to  Parliament.  Important  support  has  been  received  from 
quarters  whence  it  could  scarcely  have  been  expected,  and  the 
general  public  has  been  appealed  to  through  the  colunms  of  T/te 
Times— the  following  letter  was  apropos  of  Mr.  Lowe  having  given 
way  on  the  question  of  the  coffee  duties  so  far  as  to  defer  the 
reduction  for  a  month  in  justice  to  the  trade  who  held  large  stocks. 

To  THE  Editob  op  the  "  Times." 

SiK, — Mr.  Lowe  has  eaten  his  own  words,  and  you  may  go  on  drinking 
your  coffee  without  any  flavour  of  injustice  in  the  cup.  You  are  a  man  of 
good  taste,  sir,  and,  douhtless  sweeten  yours  with  (Paris)  loaf  sugar. 

We  say  Paris  loaf  sugar,  for  English  loaf  sugar  is  almost  a  thing  of  the 
past,  and  Englisli  moist  sugar  must  soon  follow  in  the  hitter  wake  of  its 
sweet  brother.   You  will  suggest  as  a  reason  for  this  that  the  Paris  sugar 
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refiner  may  he  cleverer  than  the  English  and  cannier  than  the  Scotch  refiner, 
and  can  make  hetter  sugar  cheaper.  This  may  be  the  reason,  but  every 
sugar  refiner  in  London,  Greenock,  Liverpool,  Bristol,  Manchester,  and 
Plymouth  will  tell  you  he  believes  the  reason  to  be  that  the  Sugar  Con- 
vention of  1864,  -which  binds  Great  Britain,  France,  Belgium  and  Holland, 
has,  on-ing  to  vital  changes  in  the  production  of  sugar,  and  in  the  duties 
imposed  by  these  several  countries  and  for  other  reasons,  ceased  to  -work 
fairly,  and  now  works  most  favourably  for  France  and  most  unfavourably 
for  Great  Britain.  You  will  say,  sir,  is  there  no  clause  in  the  Convention 
enabling  it  to  bo  modified  in  such  an  event  as  this  ?  There  is.  Tou  will 
exclaim,  why,  when  an  industry  so  important,  employing  in  Great  Britain 
some  30,000  hands  and  connected  so  intimately  with  the  prosperity  of  our 
colonies — why,  when  such  a  great  industry  is  jeopardized,  do  you  not  lay  your 
grievance  before  the  Governments  who  were  parties  to  the  Convention,  and 
appeal  to  their  sense  of  justice  for  leave  to  re-open  the  Convention  ?  We 
have  done  so,  and,  vdth  one  exception,  they  consent.  This  one  exception  is 
our  own. 

A  memorial  has  stated  the  case,  as  we  think,  dearly  to  the  Lords  of  the 
Treasury,  and  their  answer  is  a  curt,  though  coirrteous,  "  No! " 

But  ours  is  (says  Mr.  Lowe)  not  a  paternal  government.  Is  it,  then,  a 
despotic  one,  or  is  it  only  that  its  members  are  disciples  of  Gallio  ? 

Your  obedient  servant, 
5.  A  StTGAK  Ebfixeji. 

The  writer  might,  we  think,  have  drawn  some  encouragement 
from  ilr.  Lowe's  tardy  assent  to  this  act  of  justice  to  the  coffee 
trade,  as  showing  that  he  is  not  unamenable  to  reason  and 
pressure.  The  next  letter  is  one  of  considerable  importance,  and 
we  give  it  in  full,  though  our  readers  may  be  already  acquainted 
with  some  of  the  facts  it  details  so  clearly. 

To  THE  Editor  op  the  "Times." 

Sir, — As  I  see  a  letter  on  this  subject  in  your  columns  of  April  6th,  will 
you  allow  me  very  briefly  to  explain  the  state  of  the  case  ?  It  is  necessarj' 
first  to  point  out,  for  the  assistance  of  those  who  are  likely  to  confuse  the 
two  subjects,  that  this  Convention  has  no  relation  whatever  with  the  French 
Commorcial  Treaty,  and  that  arguments  against  the  latter  would  not  only 
be  inapplicable  to  this  Convention,  but  would  rather  tell  in  its  favour,  since 
while  the  Cobdcn  Troatj-  aims  at  propagating  free  trade  principles,  and 
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removing  the  protectionist  idea  of  raising  revenue  at  the  expense  of  the 
foreign  producer,  the  Sugar  Convention  is  a  modest  and  practical  mode  of 
remoiTng  an  interference  with  the  natural  course  of  trade  which  can  be 
removed  hy  no  other  means,  not  hy  a  reduction,  but  by  an  increase  in  the 
revenue  of  each  country  through  the  abolition  of  bounties  paid  by  them 
either  unwillingly  or  unconsciously.  While  the  Treaty  is  repudiated  by 
Fiance  in  order  to  increase  her  revenue,  the  Sugar  Convention  will  be 
rigorously  adhered  to  by  her  for  the  same  purpose ;  and  as  we  have,  with 
such  a  good  grace,  assented  to  her  withdrawal  from  the  one,  we  may  the  more 
easily  ask  her  to  join  with  us  in  a  revision  of  the  other,  so  as  to  insure  a 
return  to  the  natxiral  course  of  trade,  and  an  addition  of  some  20,000,000f.  a 
year  to  her  revenue. 

The  exportation  of  refined  sugar  has  always  been  a  cause  of  difficulty, 
because  the  duty  is  paid  on  the  raw  sugar,  which  produces  different  quan« 
titles  of  refined  according  to  its  quality.  It  is  impossible,  therefore,  to  say 
exactly  what  amount  of  duty  has  been  paid  on  refined  sugar  which  is  pre- 
sented for  exportation,  and  on  which  drawback  has  to  be  paid  by  tho 
Customs,  and,  therefore,  there  is  a  risk  either  of  paying  two  much  drawback, 
and  thus  causing  a  loss  to  the  revenue,  and  giving  a  bounty  to  the  refiner ; 
or  of  paying  too  little,  and  thus  causing  a  loss  to  the  refiner,  and  prohibiting 
exportation. 

In  1864  an  arrangement  was  entered  into  between  England,  France, 
Belgium,  and  Holland,  with  a  view  to  finding  a  remedy  for  this  state  of 
things,  the  Governments  of  those  countries  being  naturally  anxious  to  avoid 
a  loss  to  their  revenues.  The  remedy  adopted  was  only  a  partial  one,  and  a 
memorial  which  has  just  been  addressed  to  the  Lords  of  the  Treasury  by  the 
refiners  of  Great  Britain  and  Ireland  explains  that  the  remedy  has  become 
BtUl  less  effectual  since  the  great  increase  in  the  duties  in  France. 

The  new  remedy  proposed  is  that  in  all  the  countries  duty  shall  be  paid 
only  on  sugar  as  it  goes  into  consumption.  The  whole  difficulty  of  draw- 
backs would  then  disappear,  since  the  refined  sugar  exported  would  have 
paid  no  duty,  and  therefore  would  claim  no  drawback.  This  proposal  meets 
with  very  general  approval  among  large  sections  of  the  sugar  trade  abroad,  and 
the  governments  of  the  foreign  countries  have  signified  to  deputations  which 
have  waited  upon  them  their  readiness  to  consider  the  matter  by  meeting  in 
conference  for  the  revision  of  the  Convention.  Tho  only  difficulty  is  with 
onr  own  Government,  which  declines  to  re-open  the  question,  in  spite  of  a 
clause  in  the  Treaty  which  provides  for  such  a  necessitj'. 

Though  we  have  received  no  official  reasons  for  this  decision,  we  are  given 
to  understand  that,  though  we  have  made  out  our  case,  the  Government  is  of 
opinion  that  all  international  trade  arrangements  are  bad,  that  in  commercial 
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matters  the  consumer  alone  is  entitled  to  the  consideration  of  the  Govem» 
ment,  and  finally,  that  trade  should  take  care  of  itself. 

As  far  as  the  Convention  goes,  we  are  prepared  to  comhat  these  views.  If 
they  he  true,  the  Government  of  1864,  in  which  Mr.  Gladstone  was  Chan- 
cellor of  the  Exchequer,  made  a  great  mistake,  and  all  the  care  and  trouble 
which  were  taken  in  establishing  the  Convention  was  so  much  time  and 
money  thrown  away,  and  the  doctrines,  with  the  reasoning  on  which  they 
were  based,  which  we  find  in  the  ofScial  documents  and  reports  of  the 
Conferences,  were  fallacious.  We  base  our  claim  to  consideration  on  the 
fact  that  the  Convention,  good  or  bad,  exists,  and  that,  if  wo  have  succeeded 
in  showing  that  it  does  not  now  answer  its  purpose,  the  clause  which  provides 
for  the  introduction  of  modifications  should  be  put  in  force.  But  we  are 
prepared  to  show  further  that  the  purpose  of  the  Convention  is  good, 
necessary,  and  based  on  sound  principles  of  free  trade.  One  of  those  principles 
is,  that  the  natural  course  of  trade  shall  not  be  interfered  with,  but  the 
giving  of  bounties  on  exportation  is  an  interference  with  trade,  and,  in  the 
present  instance,  it  causes  sugar  to  be  refined  for  the  supply  of  this  country, 
where  coal  is  cheap,  and  the  raw  material  is  procured  from  aU  parts  of  the 
world,  in  a  foreign  country  where  coals  are  dear,  and  raw  sugar  is  procured 
from  only  cne  source  ;  and  it  will  eventually  cause  raw  sugar,  which  would 
naturally  come  here,  to  go  to  another  country,  where  English  ships  have  to 
pay  a  surtax. 

Next  we  are  told  that  the  consumer  alone  is  to  be  considered.  In  this 
case,  then,  he  must  be  considered,  in  spite  of  the  interference  with  the 
natural  course  of  trade,  and  whatever  benefits  he  gets  must  arise  from  that 
interference.  In  other  words,  in  the  country  where  the  trade  is  destroyed 
the  consumer  is  to  he  benefited.  This  is  evidently  a  false  doctrine,  since  its 
universal  application  would  involve  the  proposition  that  a  country  which  had 
no  trade  left  would  still  have  consumers,  and  that  those  consumers  would  be 
highly  favoured.  It  would  also  involve  the  proposition  that  a  reduction  of 
competition  among  producers  causes  a  reduction  in  the  price  of  the  article 
produced. 

Finally,  we  are  told  that  trade  ought  to  take  care  of  itself.  This  we  quite 
agree  to,  and  in  the  present  instance  we  wish  to  take  care  of  ourselves  by 
pointing  out  to  foreign  Governments  that  they  are  paying  excessive  draw- 
backs and  sustaining  loss  to  their  revenues;  but  we  know  that  representations 
to  foreign  Governments  are  always  made  through  official  channels,  and, 
ready  as  we  are  to  take  care  of  ourselves,  we  cannot  in  the  endeavour  to  do 
so  break  through  the  rules  of  International  etiquette,  and  address  ourselves 
to  foreign  Powers  without  the  assjiitence  of  our  Government  as  the  natural 
and  recognized  go-between. 
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If,  throughout  Europe  all  sugar  duties  were  as  we  now  propose,  levied 
only  on  the  sugar  when  ready  for  consumption,  no  further  possibility  of  inter- 
ference with  the  natural  course  of  trade  would  exist;  each  Government 
would  be  free  to  make  what  changes  it  pleased  in  its  rate  or  scale  of  duty, 
and  the  much-vexed  sugar  duty  question  would  be  set  at  rest  for  ever. 

All  we  ask  is,  that  a  Conference  should  be  held  to  re'i-ise  a  Convention' 
wTiich  is  now  in  force,  which  does  not  now  answer  its  purpose,  and  which 
provides  in  its  terms  for  such  a  revision  under  such  circumstances,  and  the 
eflect  of  what  we  ask  for  will  be,  not  to  reduce,  but  to  increase  the  revenues 
of  all  the  countries  interested. 

I  am,  &c., 

A.  W.  Gadespen, 
Chairman  of  the  Committee  of  Sugar  Seftiers 
of  Great  Britain  and  Ireland. 

A  Conference  on  the  sugar  question  -was  held  at  Brussels,  on  the 
I7th,  18th,  and  19th  of  April,  at  -which  British,  Belgian,  and 
Dutch  refiners,  and  the  French,  Belgian,  and  Dutch  raw  sugar 
manufacturers  vrere  represented  by  nearly  fifty  delegates.  The 
French  refiners  generally  had  sent  no  delegate,  but  one  French 
refiner,  IT.  Clerc,  attended  and  took  part  in  the  proceedings. 

The  Committee  appointed  by  the  delegates,  and  who  alone  voted 
on  the  resolutions  after  they  had  been  fully  discussed,  was  composed 
of  the  following  gentlemen,  each  of  whom  represented  either  the 
refining  or  manufacturing  interest  of  ono  of  the  four  countries 
parties  to  the  Convention  of  1864  : — 

Baron  la  Fontaine,  President  of  the  Conference,  delegate  of  the 
Belgian  sugar  manufacturers;  M.  Georges,  representative  of  the 
French  sugar  manufacturers';  and  M.  Clerc,  the  only  French 
refiner  present ;  Mr.  Eobert  Blaii-,  delegate  from  the  British  refiners, 
and  Mr.  James  Duncan,  as  an  English  sugar  manufacturer;  M. 
Eeesse,  delegate  of  the  Dutch  refiners,  and  M.  de  Bruyn  of  the 
Dutch  manufacturers ;  Mr.  Gevers,  the  delegate  of  the  Belgian 
refiners ;  and  M.  Jules  Cartuyvels,  Secretary. 

A  repoi-ter  was  present  at  the  Conference,  and  took  down  the 
details  in  full,  but  as  we  have  not  yet  received  a  copy  we  can  only 
give  little  more  than  the  questions  discussed  and  the  resolutions. 
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passed.  For  a  short  extract  from  the  opening  speech  of  the 
President,  Baron  la  Fontaine,  we  are  indebted  to  the  Journal  des 
Falricants  de  Sucre, 

"  The  inauguration  of  this  Congress  is  an  event  of  great 
importance  in  the  annals  of  the  sugar  industry.  Tour  discussions 
open  to  you  a  new  prospect,  and  present  the  spectacle  of  an 
industry  which,  essentially  universal  from,  its  agricultural  ties, 
ignores  frontiers  and  thus  proves  that  it  has  no  nationality. 

"  Inspired  by  these  thoughts  let  us  examine  the  difficulties  of 
the  situation  with  calmness,  and  with  a  sincere  spirit  of  conciliation ; 
we  shall  find,  gentlemen,  a  solution  satisfying  at  once  the  interests 
of  the  cause,  and  giving,  if  your  views  are  moderate,  to  the  various 
branches  of  the  great  sugar  industry,  that  stability  which  is 
indispensable  to  its  prosperity. 

"  These  advantages  arising  from  your  deliberations  -nill  give 
to  Belgium  the  honour  of  having  seen  opened  at  Brussels  our  first 
International  Congress.  I  owe  to  this  circumstance  the  high  and 
difficult  mission  of  presiding  over  your  assembly ;  let  me  hope, 
gentlemen,  that  giving  me  credit  for  those  sentiments  which 
animate  me,  your  kindness  will  aid  me  in  the  accomplishment  of 
my  task." 

The  proceedings  were  conducted  throughout  in  French. 

The  resolutions  were  considered  in  the  form  of  questions,  and 
answered  affirmatively  or  negatively  by  the  Committee  after  being 
discussed  by  the  delegates  generally.  The  questions  put  and 
answers  given  were  tantamount  to  the  passing  of  the  following 
resolutions,  which,  as  embodying  the  opinions  on  the  sugar  question, 
of  those  best  qualified  to  judge  in  the  four  countries  parties  to  the 
Convention,  are  of  great  importance. 

I.  That  the  Convention  of  1864  devoted  to  the  principle  of 
equality  between  the  four  contracting  powers  [has  not  attained  its 
object. 

II.  That  there  is  therefore  cause  for  its  immediate  modifica- 
tion. 

III.  That  the  four  Governments  parties  to  the  Convention  of 
1864  be  desired,  with  as  little  delay  as  possible,  to  caU.  a  meeting 
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of  the  International  Convention  to  devise  some  system  wliicli 
shall  suppress  all  drawbacks,  and  which  whilst  leaving  the 
fullest  freedom  of  working  to  the  internal  manufacturer,  and 
perfect  equality  in  competition  to  the  several  national  industries 
concerned,  shall  secure  to  the  Treasury  in  each  country  the  fuU 
amount  of  duty.  With  this  aim  in  view  the  Congress  recommends 
the  study  of  the  system  of  working  in  bond. 

IV.  The  Congress  recommends  that  the  four  contracting 
countries  should  meanwhile  take  immediate  steps  for  the  periodical 
revision  of  the  types  and  the  maintenance  of  their  identity,  and  it 
desires  the  cessation  of  those  abuses  which  have  been  pointed  out 
in  this  assembly. 

V.  The  Congress  desires  that  the  needful  steps  may  be  taken 
to  induce  Germany  and  Austro-Hungary  to  enter  into  the  Conven- 
tion. 

VI.  That  another  Congress  of  the  sugar  interests  shall  be 
held  next  year. 

The  IV.  resolution  was  opposed  by  the  British  delegates,  who 
thought  it  would  only  be  necessary  in  case  the  International 
Convention  did  not  meet,  or  its  meeting  were  delayed,  or  in  case 
the  other  resolutions  of  the  Conference  were  not  carried  out  by  the 
Convention. 

The  best  results  are,  we  think,  to  be  hoped  from  this  Conference 
and  its  proceedings. 

The  letter  which  follows  contains  an  extract  from  a  speech  of 
Mr.  Gladstone  in  1866,  which  strongly  supports  the  action  now 
asked  of  Her  Majesty's  present  Government  by  British  refiners. 

To  THE  EdITOK  op  THE  "TiMES." 

SiK, — You  have  recently  published  some  letters  on  the  International 
Sugar  Convention.  Please  give  mo,  as  representing  the  Scottish  sugar 
refining  trade,  a  small  space  in  your  paper  to  protest  against  the  indifference 
of  the  British  Government  to  the  representations  of  the  trade. 

The  British  Government  are  parties  to  an  International  Convention  or 
Treaty  regarding  sugar,  the  object  of  which  is  to  ensure  a  state  of  things 
whereby  the  sugar  interests  of  all  the  contracting  countries  shall  be  placed 
on  a  footipg  of  absolute  equality.  That  treaty  came  into  force  oa  the  1st  of 
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Augi^st,  1865,  and  will  continue  for  10  years  from  that  date.  It  contains  a 
stipulation  that  the  contracting  powers  may  make  any  modification  in  it  not 
inconsistent  with  its  spirit  or  its  principles,  and  the  utility  of  which  may  be 
shown  by  experience. 

"We  represent  to  our  Government  that  such  a  modification  is  now  called 
for,  experience  showing  it  to  be  not  only  useful  but  even  necessary,  and  that 
we  are  suffering  from  an  uncontemplated  working  of  the  Treaty  totally  at 
variance  with  its  principles  and  spirit. 

We  are  prepared  to  propose  a  modification  which  shall  adapt  itself 
thoroughly  to  the  altered  circumstances,  and,  indeed,  carry  out  the  spirit  of 
the  Treaty  more  exactly  than  its  original  machinery  could  ever,  from  its 
very  nature,  be  capable  of  doing.  We  ask  the  Government  to  submit  to  a 
proper  and  competent  tribunal,  which  is  a  Confereno  of  the  representatives 
of  the  Powers  who  concluded  the  Treaty,  our  view  of  the  state  of  affairs,  and 
our  proposed  remedy.  We  do  not  ask  the  Government  to  commit  itself 
beforehand  to  the  adoption  of  the  proposed  remedy,  nor  even  to  the  admission 
that  the  disadvantage  we  complain  of  exists.  If  the  Conference  is  not  con- 
vinced of  the  existence  of  the  grievance  and  the  propriety  of  the  remedj-, 
after  it  has  had  an  opportunity  of  fuUy  discussing  the  question,  not  from  our 
point  of  view  only,  but  from  that  of  all  the  other  parties  interested  in  the 
subject,  then  the  Government  may  leave  the  matter  as  it  stands. 

We  only  ask  the  Government  to  invite  a  Conference  in  the  proper  diplo- 
matic form,  and  we  still  hope  that  the  dislike  of  the  Chancellor  of  the 
Exchequer  to  all  trade  treaties  may  give  way  on  the  present  occasion,  where 
its  being  given  as  a  reason  for  refusing  our  request  is  totally  irrelevant.  If 
we  were  asking  the  Government  to  enter  into  some  new  Treaty,  it  might  be 
fair  to  argue  the  question  whether  all  Trade  Treaties  are  bad  or  not.  But 
we  are  not  asking  for  any  new  Treaty ;  we  only  ask  for  the  carrying  out  of 
the  existing  Convention  in  accordance  with  its  spirit  and  principles,  and  the 
putting  in  force  of  one  of  its  provisions  which  contemplates  the  possibility  of 
such  action  as  we  propose. 

It  will  be  time  enough  to  discuss  the  renewal  of  the  Treaty  when  it  is 
about  to  expire.  When  that  time  comes  we  will  be  prepared  to  meet  Mr. 
Lowe's  antipathy  to  aU  Trade  Treaties  with  the  opinions  of  many  authorities 
as  weighty  as  himself.  One  such  authority  1  would  ask  you  to  re-print,  as 
it  refers  specially  to  the  Treaty  in  question.  I  take  it  from  your  paper  of 
the  16th  June,  1866.    3Ir.  Gladstone  therein  says : — 

"  About  that  time  (1864)  a  communication  came  from  the  French  Govern- 
ment to  that  of  England  representing  that,  without  interfering  at  all  with 
the  liberty  of  each  State  to  levj-  from  sugar  for  fiscal  purposes  whatever 
Amoimt  of  tax  it  might  think  fit,  it  was  very  desirable  to  remove  every 
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artificial  inducement  by  which  sugar  -was  led  to  one  country  rather  than 
another,  and  that  it  would  be  also  most  desirable  to  combine  with  the  system 
regulating  imports  a  reconsideration  of  the  bounties  upon  exports,  so  that 
with  regard  to  imports  from  countries  where  refining  has  taken  place,  thero 
would  bo  a  perfect  freedom  of  trade  in  the  absence  of  these  peculiar  induce- 
ments. Her  Majesty's  Government  could  not  but  perceive  that  that  would 
be  a  beneficial  arrangement,  beneficial  alike  to  the  importers,  the  refiners, 
and  the  consumers.  They  therefore  entered  very  freely  and  cheerfully  into 
the  views  of  the  French  Government.  A  Conference  was  accordingly 
assembled,  comprising  representatives  of  England,  France,  Belgium,  and 
Holland,  and  after  investigating  the  whole  subject  they  came  to  the  con- 
clusion that  certain  things  ought  to  be  done  at  once  with  respect  to  a, 
modification  either  of  duty  or  drawback.  The  provisional  arrangements 
thus  suggested  were  all  of  a  character  tending  to  equal  trade.  Her  Majesty's 
Government,  therefore,  cheerfully  concurred  in  them,  and  proposed  to 
Parhameut  measures  which  were  necessary  to  give  eflfect  to  the]views  of  those 
international  representatives  at  that  stage.  .  .  .  There  could  be  no 
doubt,  ho  apprehended,  that  Her  Majesty's  Government  were  right  in 
entering  into  this  joint  conference,  because  to  destroy  the  barriers  which 
now  interposed  between  different  countries  in  this  Tfay  was  a  matter  of  great 
jmportance." 

Such  being  the  sentiments  of  the  right  hon.  gentleman  now  at  the  liead  of 
the  Government,  I  am  emboldened  to  hope  that  our  small  request  TViii  yet 
bo  granted. 

1  am,  sir,  your  obeient  servant, 

John  Neill,  Jwa, 

Crreenock,  April  35. 

Our  notice  of  the  proceedings  which  have  been  taken  on  thd 
gtigar  question  cannot  be  better  concluded  than  by  mention  of  the 
fact  that  a  note  has  been  received  by  the  Chairman  of  the 
Committee  of  Sugar  Befiners,  to  the  effect  that  Mr.  Gladstone  was 
in  communication  with  his  colleagues,  and  with  the  Customs 
department,  on  the  important  question  which  the  sugar  refiners  of 
Great  Britain  have  brought  before  the  Treasury,  and  respecting 
which  they  will  shortly  receive  further  eommunication  from  the 
Customs  department; 


270 


THE  SUGAE  CXKE.  Mat  1,  1872. 


MAiniEING  SUGAE  CANE. 


At  a  late  meeting  of  the  Gadsden  (Fla.)  County  Agricultural 
Association,  one  of  the  members,  Mr.  Jesse  "Wood,  read  the  fol- 
lowing report  of  an  experiment  with  the  sugar  cane,  on  one  acre. 
The  experiment  ivas  not  made  particularly  to  try  how  much  cane 
could  be  raised  oil  an  acre,  but  rather  to  ascertain  the  effects  of 
special  manuring  upon  old  and  poor  upland  soil.  Mr.  "Wood 
says : — 

I  selected  an  acre  of  poor  pine  land,  which  had  been  in  cultiva- 
tion about  ten  or  twelve  years.  Manured  one-half  with  good,  but 
not  thoroughly  rotted  staple  manure,  thte  other  haK  with  compost, 
made  of  lot  manure  and  cotton  seed.  Planted  in  rows  four  and  a 
half  feet  apart.  After  breaking  the  ground  deeply,  cultivated  as 
shallow  as  possible.  The  last  ploughing,  manured  with  about  two 
himdred  pounds  of  dissolved  bones  and  Peruvian  guano,  by  running 
a  small  scooter  furrow  in  the  centre  of  the  rows — nmning  around 
the  cane  with  a  large  sweep,  which  covered  up  the  fertilizer, 
leaving  the  ground  nearly  level.  I  decided  not  to  use  the  same 
fertilizer  in  like  manner  on  cane  again,  as  I  could  see  no  improve- 
ment in  the  growth  of  the  cane.  But  after  ascertaining  the 
extraordinary  sweetness  of  the  juice,  I  determined  on  repeating  the 
experiment  another  year,  as  I  could  not  account  for  the  almost 
incredible  amount  of  saccharine  matter  in  any  other  way  than  by 
the  benefit  of  the  fertilizer,  which  was  taken  up  in  the  maturity  of 
the  cane,  in  place  of  increased  growth.  Pour  gallons  of  this  juice 
made  one  gallon  of  syrup.  Another  patch  of  cane  grown  near  by, 
on  similar  soil,  except  that  it  was  new  land  and  heavily  cowpenned, 
required  seven  gallons  of  juice  to  produce  one  gallon  of  syrup. 
The  yield  of  ^the  acre  was  thirteen  barrels  of  syrup  of  a  very 
superior  quality,  a  portion  of  which  was  boiled  down  to  sugar, 
which  was  also  an  excellent  article. — 2^ew  Orleans  Some  Journal. 
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On  the  whole,  the  weather  has  been  generally  favourable,  the 
growing  season  for  cane  having  continued  throughout  the  winter, 
and  the  dry  weather  set  in  at  the  usual  time  of  wet,  which  made 
the  spring  late,  but  it  suited  well  for  sugar  making,  which  was 
thrown  back  through  the  late  rains. 

At  the  end  of  the  year  several  of  the  sugar  estates  had  one-third 
of  their  crop  to  make,  through  the  scarcity  of  the  labour  supply, 
and  on  some  of  them  a  portion  of  the  crop  which  ought  to  figure  in 
this  season's  returns  will  have  to  stand  over  till  next  season.  This 
is  a  serious  evil  and  a  great  loss;— first  in  the  loss  of  the  money,  and 
second  in  the  loss  of  the  ratoon  crop  ;  and  while  such  a  state  of 
things  continues,  it  is  impossible  for  the  colony  to  make  that 
amount  of  headway  which,  under  more  favourable  circumstances, 
it  ought  to  do,  and  the  benefit  which  ought  to  have  resulted  from 
the  exceptionably  favourable  seasons  of  this  and  last  year  has  been 
partially  lost  in  consequence.  With  a  continuous  reliable  labour 
supply,  accompanied  by  such  fine  seasons  as  the  last  two,  sugar- 
planters  would  soon  be  in  a  position  to  choose  their  own  bankers 
and  dictate  terms  to  their  agents,  which  in  many  instances, 
unfortunately,  they  have  not  hitherto  been  in  a  position  to  do  ;  the 
ills  and  drawbacks  of  the  early  days  of  sugar-planting  would  bo 
forgotten,  and  their  improved  state  of  afi'airs  would  enable  them  to 
resist  the  ill-effects  of  less  favourable  circumstances  which,  sooner 
or  later,  are  sure  to  foUow  in  time  to  come  as  they  have  done  in 
the  past— such  as  frost,  fire,  and  flood. 

The  breadth  of  land  under  sugar  has  increased  during  the  year 
over  a  thousand  acres,  and  although  tt  considerable  portion  of  sugar 
is  yet  to  make,  there  has  been  an  increase  of  over  150  tons.  The 
average  yield  of  sugar  per  acre  this  season  is  2  tons  3  cwt.  1  qr. 
and  9  lbs,  as  compared  with  1  ton  19  cwt.  0  qr.  and  22  lbs.  for 
1870.  There  is  also  a  considerable  increase  in  the  quantities 
gathered  of  cofifce  and  cotton.  The  acreage,  however,  under  these 
crops,  comparatively  speaking,  is  small.    Altogether,  the  balance 
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is  considerably  to  the  credit  side  of  the  account  of  the  district, 
and  planters  were  never  in  more  hopeful  circumstances  at  any 
period  than  they  are  no-n",  since  planting  was  commenced  in 
Alexandra. 

YrEIJ)  OP  SUGAE. 

Our  Alexandra  correspondent's  interesting  statistical  commtmi- 
cation  reveals  the  startling  fact  that  the  average  yield  of  sugar  in 
that  district  this  season  has  been  2  tons,  3cwt.,  and  37  lbs.,  or 
4337  lbs.  in  all,  per  acre  as  compared  with  1  ton,  19  cwt.,  23  lbs., 
or  3923  lbs.  in  all,  during  the  season  preceding.  There  is  no 
reason  to  mistrust  the  accuracy  of  this  statement.  It  is  the  result 
of  returns  carefuUy  collected  and  critically  examined.  As  the 
average  for  a  whole  district  we  venture  to  think  that  no  country 
can  show  a  larger  result.  The  fact  bears  testimony  to  the 
excellence  of  soil  in  Alexandra  and  the  suitability  of  the  climate 
for  cane  culture  and  sugar  manufacture.  It  leads  one  to  regret 
that  a  region  capable  of  such  production  should  remain  so  sparsely 
occupied.  There  are  tons  of  thousands  of  acres  of  the  richest  land 
in  Natal  lying  untenanted  between  the  Isipingo  and  the  Umtwalumi; 
and  it  is  disgusting  to  think  that  year  after  year  slips  by  without  any 
additions  from  outside  to  the  industrial  population.  Eailways  and 
the  enterprise  which  railways  bring  in  their  wake  would][change 
all  this,  and  attract  attention  to  a  district  which  ought  to  be  the 
most  productive  and  most  thickly  populated  portion  of  Natal. — 
Ifatal  Mercury. 

BARBADOES. 

There  has  been  a  change  in  the  weather  in  the  last  day  or  two, 
with  light  showers  and  a  strong  breeze,  and  cloudy.  The  reaping 
of  the  crop  has  become  general,  the  canes  jielding  in  the  black 
soUs  not  more  than  a  hhd.  to  the  acre.  Even  where  they  appear 
flue  and  of  good  growth  they  are  not  juicy.  Yet  they  make  good 
sugar.  The  Argyra,  for  London,  left  on  the  2l8t ;  and  the  Sylph 
is  loaded  and  ready  for  sea.  Besides  these  there  have  been  ship- 
ments to  New  York  and  Boston  of  molasses  as  well  as  sugar,  at 
from  4  dols.  to  4-50  dels  for  sugar,  and  20cts.  per  gallon  for  molasses 
exclusive  of  puncheon.    Quite  a  number  of  vessels  have  dropped  in 
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during  the  last  fortnight  from  the  United  Kingdom,  as  well  as  the 
United  States  and  the  British  Provinces,  and  the  wharf  is  covered 
with  goods  of  every  description  for  the  warehouses  or  for  export. 
The  market  is  well  supplied  with  breadstuffs  and  provisions,  horses 
and  mules  from  the  States,  fish  from  Newfoundland,  and  lumber 
from  the  Provinces.  A  large  export  trade  has  of  late  years  grown 
up  in  lime,  for  Demerara,  where  it  is  applied  to  the  fields  as  manure, 
as  we  use  guano.  The  shipment  last  year  reached  11,000  hhds., 
making  the  chief  article  of  freight  on  board  the  schooners  engaged 
in  the  trade  between  the  two  colonies,  which  take  also  a  large 
number  of  emigrant  labourers  with  their  goods,  and  bring  back 
wallaba  shingles  and  plantains. —  West  Indian. 

THE  BEET  EOOT  IN  FRANCE  AND  GEEMANY. 

The  temperature  has  become  modified  during  this  last  week  in 
such  a  manner  as  to  be  favourable  to  the  beet  root,  which  had 
begun  to  need  a  little  more  humidity.  It  has  rained  and  still  rains 
intermittently,  but  these  seeds  cannot  be  hurt  by  real  March 
showers,  if  they  are  not  so  prolonged  as  to  interrupt  the  culture. 
A  little  more  heat  is  required,  but  we  are  in  the  period  of  the  red 
moon  so  feared  by  our  cultivators ;  and  who  this  year  appear  to 
wish  to  experience  all  these  disagreeable  effects,  when  they 
are  not  injurious.  Up  to  the  present  the  sowing  has  proceeded 
very  actively,  and  the  young  beets  spring  in  favourable  condi- 
tions.— April  20tk. 

In  Germany,  according  to  M.  Licht's  report,  the  state  of  the 
weather  appears  to  have  been  very  nearly  the  same  as  in  Prance, 
and  they  have  had,  as  well  as  we,  alternations  of  rain,  sun,  and 
wind.  The  culture  was  not  interrupted,  but  in  consequence  of  the 
frost  the  vegetation  has  not  made  much  progress,  and  the  leaf  of 
the  beet  has  not  yet  been  seen,  although  in  the  neighbourhood  of 
Magdeburg  it  has  now  been  sown  at  least  three  weeks. 

The  late  frosts  have  had  a  certain  influence  on  the  corn,  of  which 
some  fields  will  without  doubt  have  to  be  devoted  to  the  beet  root. 

M.  Licht  estimates  the  excess  of  beet  sown  over  last  year  at 
from  5  to  10  per  cent. 

tr 


274 


TKE  SUGAR  CANE.  Mat  1,  1872. 


THE  ELEPHAJTT  CANE  Ilf  GAUDELOUPE. 
To  THE  ErrroB  of  "The  Stoak  Cake." 

Sib, 

The  great  importance  of  securing  the  best  variety  of  canes 
has  induced  planters  to  regard  with  interest  the  introduction  of 
any  new  variety.  A  few  years  ago  a  plant  which  differed  in  some 
respects  from  the  Tahiti  cane  (among  other  differences  in  the  fact 
that  the  edges  of  its  leaves  were  free  from  serrations)  became  the 
subject  of  much  interest  in  the  French  Antilles.  This  cane  was 
considered  identical  with  the  Salangore  cane  of  the  East.  A 
number  of  plants  were  imported  into  Antigua  and  cultivated  by 
the  proprietors  of  the  Belvidere  group  of  estates.  The  result  of 
the  introduction  of  this  cane  was  not  satisfactory,  and  the  further 
trial  in  Gaudeloupe  has  led  to  its  being  generally  discarded.  Among 
the  cane  fields  in  this  island  a  few  acres  of  the  "  Salangore  Cane" 
are  not  unfrequently  met  with.  Their  appearance  differs  from  that 
of  the  Tahiti  cane,  from  the  joints  being  shorter  and  the  colour 
more  pale  or  faded ;  the  difference  in  the  leaves  is  perceived  as 
soon  as  their  edges  are  touched.  So  far  from  presenting  the 
appearance  of  a  more  vigorous  growth  than  that  of  other  cane 
patches,  they  are  somewhat  more  weakly  and  dwarfed ;  and  it 
seems  almost  certain  that  the  cultivation  of  this  cane  wUl  be 
abandoned.  Planters  say:  1st.  That  the  cane  requires  eighteen 
months  or  longer  to  ripen.  2nd.  That  the  juice  is  less  rich,  and 
its  proportion  to  the  woody  fibre  is  less.  3rd.  That  it  suffers  more 
severely  from  di-ought  than  the  ordinary  variety. 

Some  time  ago  a  notice  of  the  "  Elephant  Cane "  appeared  in 
your  columns.  Considerable  pains  and  no  little  money  have  been 
bestowed  by  Mr.  Lauriol  of  this  island,  upon  the  introduction  of 
this  very  promising  variety  of  cane  into  the  West  Indies.  "'iV  e 
wore  shown  a  plant  of  the  Elephant  Cane  by  the  Count  d' Adhemar, 
the  director  of  the  factory  now  being  erected  by  the  "  Compagnie 
des  Usines  Sucrieres  d.  Concretors."  This  plant  was  on  the  estate 
of  31.  Cherot  de  Frontville,  who  has  contracted  to  sell  canes  to 
the  company.  The  plant  was  vigorous  and  the  stems  of  a  dark 
pui-ple  without  streaks,  and  were  veiy  much  thicker  than  those  of 
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neighbouring  plants.  The  cane,  at  its  thickest  part,  measured  two 
inches  and  three-eighths  in  diameter.  M.  Lauriol  also  showed  to  us, 
near  his  residence  at  Trois  Riyieres,  a  promising  young  plantation  of 
the  Elephant  Cane  ratoons.  They  were  long  in  the  cane,  very 
vigorous  and  healthy,  and  the  number  of  canes  to  each  root  was  a 
fair  average.  There  was  but  little  difference  in  the  thickness  of 
the  canes ;  one  that  we  measured  was  two  inches  and  three  eighths 
in  diameter.  They  well  deserve  the  name  of  "Elephant."  The 
following  is  an  extract  from  a  letter  from  M.  Lauriol : — 

"  I  beg  your  acceptance  of  a  few  plants  of  the  "  Elephant  Cane  " 
imported  here  from  Saigon  two  years  ago.  They  are  from  first 
ratoons,  and  as  the  plants  were  not  grown  in  soil  suited  to  them, 
the  joints  are  rather  short. 

"  I  received  by  steamer  from  Cochin  China  sixty  plants,  planted 
in  soil,  but  only  eleven  survived  the  journey. 

"  The  information  given  by  my  correspondent  was  to  the  following 
effect : — 

"  'These  canes  grow  well  in  strong  and  damp  land.  'When  at 
maturity,  they  attain  a  height  of  from  ten  to  twelve  feet,  and  the 
juicd  has  a  density  of  10°  Baume  ;  but  as  they  have  hitherto  only 
been  cultivated  by  the  natives,  we  are  not  able  to  give  any  inform- 
ation as  to  the  amoimt  of  sugar  obtainable  per  acre.' 

"  The  eleven  plants  which  I  received  alive  yielded  me  in  first 
cuttings  five  hundred  new  plants,  and  these  I  distributed  among 
various  planters. 

"  I  intend  to  plant  in  May  my  second  crop  of  cuttings,  near  to 
my  Concretor  works  at  Gripon ;  and  next  year  I  hope  to  be  able  to 
makeatrialou  a  sufficient  scaletobe  quite  assuredasto  its  true  value." 

The  gain  that  may  accrue  to  the  West  Indies  from  this  act  of  M. 
Lauriol  may  be  great,  but  his  zeal  and  intelligence  are  too  well 
known  to  require  pointing  out  in  your  columns. 

The  plants  about  to  be  transmitted  to  Antigua  this  week  are 
destined  to  bo  planted  on  one  of  the  Belvidere  group  of  estates.  It 
is  intended  to  fm-nish  you  with  a  report  on  them  when  they  have 
attained  maturity.  Yours  truly, 

Alfbed  Fbter. 

Ouaeltloupe,  ifanh  \\th,  1872. 
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FRENCH  PATENTS. 
From  "La  Sucrerie  Indigene." 

8999.  16th  May,  1870.  M.  Lalande.  Improvements  in  Centrifugal  Proeest 
for  Manufactories  and  Refineries. 

The  object  of  this  patent  consists  in  an  apparatus  designed  to  divide  and 
hreak  up  the  mass  of  sugar  which  proceeds  from  the  crystallization  tanks,  to 
mix  it  with  water,  sprup,  or  steam,  and  to  send  it  into  the  centrifugals  in  a 
continuous  stream,  without  having  occasion  to  empty  it  into  the  macliine  by 
means  of  buckets,  as  is  generally  done.  The  sugar  is  placed  in  a  hopper, 
where  it  is  mixed  with  water  or  syrup  or  else  with  steam,  which  is  conveyed 
through  a  pipe.  From  this  hopper  it  passes  into  a  mixing  machine,  the 
bottom  of  which  is  formed  of  bars,  betwixt  which  pass  the  knives  of  a  hori- 
zontal turning  shaft,  and  it  is  completely  reduced  to  the  state  of  a  very 
homogeneous  liquid  paste,  free  from  lumps,  in  a  revolving  cylinder  furnished 
■with  paddles.  From  here  it  is  led  to  the  top  of  centrifugals  by  wooden  or 
iron  shoots.  The  passage' into  each  of  these  is  regulated  by  means  of  a  lever- 
slide,  which  the  operator  has  under  his  control.  A  dripping  tin  ensures 
against  loss,  and  allows  of  the  greatest  cleanliness  being  preserved  round  the 
machine. 

90387.  M.  Haentjeks.  Purification  of  raw  syrups,  beet  or  colonial,  as  well 
as  the  low  products  of  the  refinery  or  sugar  manufactory. 

Given  some  sugar,  beet  or  colonial,  crystallized  or  of  fine  grain,  of  very 
inferior  quality ;  it  is  mixed  in  a  vessel  provided  with  knives,  with  the 
washing  water  of  the  filters  or  of  syrup,  in  such  a  manner  as  to  form  a 
homogeneous  paste.  This  operation  may  be  performed  at  such  temperature 
as  seems  best  suited,  varying  with  the  nature  of  the  sugar. 

The  paste  thus  formed  is  thrown  into  vessels  in  the  shape  of  truncated 
cones,  of  which  the  small  end  forms  the  bottom,  which  has  at  its  centre  a 
tube  provided  with  a  tap,  branching  from  a  reservoir  communicating  with  an 
air  pump. 

At  three  centimetres  above  the  bottom  of  the  cone  or  vase  is  placed  a  very 
fine  wire  filter. 

Each  vase  may  contain  nearly  100  cubic  centimetres. 

Immediately  the  action  of  the  air  pump  takes  place,  the  clearance  is  begun 
either  with  filter  washings  or  diluted  ajTup — with  lime  water  for  colonial 
sugar,  or  with  common  water  for  beet  sugars.  These  soon  become  saturated, 
and  there  is  only  a  very  slight  waste.  The  "  clairce"  drawn  through  by 
the  air  pump  removes  the  salts  and  the  foreign  matters  contained  in  the 
paste,  the  passing  away  of  which  has  been  prepared  by  the  mixing. 

The  clarifying  is  repeated  as  many  times  as  is  needful,  according  to  the 
purity  and  the  colour  which  it  is  desired  to  obtain, 
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HAVANNA   Ai\D  MATANZAS. 

EXPOETS  FBOM  THE  ISI  OP  JaATAHT  TO  THE  3eD  OF  MaECH, 

^From  Zichfs  Monthly  Circular  J 

1872.  1871.  1870. 

Tons.  Tons.  Tons. 

To  United  States  of  N.  America  . .  35,277  ,.  28,405  .,  31,187 

„  Great  Britain    3,923  . ,    7,735  . .  27,265 

„  France   2,221  . .  4,875 

„  Spain   4,421  ..    5,465  ..  11,570 

,,  Northern  Europe   1,644  . .      854  . .  2,026 

„  Southern  Europe   25  . ,  300 

„  Other  Countries   832  ,.      751  ..  1129 

Total   46,097       45,456  78,352 

Stocks  in  Havanna  and  Matanzas  . .   57,436  . ,  58,325  , .  92,826 


MAUEITIUjS. 


ExpoBTS  FBOU  1st  Atjgust  TO  5th  Maech. 


1871-72. 

1870-71. 

1869-70. 

Tons. 

Tons. 

Tons. 

To  England  

32,891 

. .  13,287 

.  29,534 

13,538 

..  5,177 

.  11,155 

19,775 

. .  27,493 

.  30,604 

. .  14,408 

.  27,686 

2,833 

. .  2,793 

.  3,344 

,,  Cape  of  Good  Hope. 

860 

. .  1,809 

. .  1,267 

5,329 

579 

757 

97,826 

65,546 

104,347 
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Estimated  Peoduction  or  tite  peesent  Beet-boot  Cbop  of  Sugab 

C03IPAEED  with  the  TTVO  PEEVIOrs  SEASONS. 
(From  Licht'a  Monthly  Circular.) 

1871-72.  1870-71. 

Tons.  Tons. 

France   320,000  ..  289,083  . 

Germany  (Zollverein)   182,500  .  .  262,986  . 

Austro-Hungary   167,500  ..  182,280  . 

Russia  and  Poland  . . ,   90,000  . .  135,000  . 

Belgium    75,000..  55,739. 

Holland  and  other  countries  ... .    25,000..  17,500. 


1869-70. 

Tons. 
289,324 
217,192 
151,354 
132,500 
43,552 
12,500 


Total   860,000     942,588  848,422 


Stocks  of  Sugab  nr  the  Chief  Maekets  of  the  World  on  thb 
1st  Maech,  rs  thousands  of  tons,  to  the  neaeest  thousand. 


1872. 

Great  Britain   110  . 

France    74  . 

Germany  (Zollverein)    29  . 

Holland   44  . 

Sis  other  Ports    5  , 

Total  in  Europe   262 

TJnited  States  of  N.  America. .  39  , 


Total   301 


1871. 
105  . 
121  . 
44  . 
18  . 
4  , 

292 
51  . 

343  . 


1870. 
93 

135 
40 
26 
4 

298 
73 

371 


Consumption  of  Sugae  in  Eueope  and  the  United  States,  fob 
THE  Teaes  ending  28th  Febeuary,  in  thousands  of  tons. 


1872. 

1871. 

1870 

692  . 

.  .  702  . 

. .  642 

321  . 

..  325  . 

..  299 

Germany  (Zollverein)   

220  . 

..  215  . 

.,  224 

Holland  

,    22  . 

..    29  . 

..  27 

The  six  other  chief  Countries 

.  118  . 

.  .    90  . 

..  Ill 

1,373 

1,362 

1,303 

,  549  . 

..  477  . 

.  .  413 

Total...,          1,922        1,839  1,716 


STJGAE  STATISTICS— GEEAT  BEITAIN. 


To  20th  Apeil,  1872  and  1871.    In  Thousands  of  Tons,  to  the  Neaeest  Thousand. 


STOCKS 

IMPOKTS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpoo; 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

d 

o 
i3 
a 

o 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

British  "West  India 

4 

1 

2 

7 

14 

16 

11 

2 

o 

o 

1  f\ 

10 

19 

o 
Z 

o 
£i 

1  9 

OO 

AA 

Britisli  East  India 

3 

1 

4 

12 

4 

2 

6 

3 

4 

4 

8 

9 

3 

I 

1 

6 

3 

7 

2 

8 

5 

22 

o 

6 

o 

ft 

o 

0 

D 

Cuba   

1 

1 

1 

5 

8 

7 

2 

4 

3 

9 

8 

O 

1 

3 

3 

10 

14 

Porto  Eico,  &c.  . . 

1 

2 

3 

3 

3 

4 

3 

1 

3 

4 

7 

Manilla  &  Java  . . 

13 

8 

3 

24 

36 

11 

6 

2 

7 

26 

16 

1  n 

8 

2 

5 

24 

21 

1 

11 

1 

5 

17 

17 

1 

16 

3 

7 

27 

23 

1 

13 

3 

7 

24 

17 

7 

1 

3 

11 

14 

9 

6 

3 

25 

43 

56 

7 

8 

4 

29 

49 

57 

Total,  1872  . . 

32 

25 

5 

24 

87 

107 

43 

40 

23 

56 

162 

150 

51 

40 

23 

63 

178 

179 

Total,  1871  . . 

55 

31 

5 

16 

20de 

crease 

46 

34 

16 

54 

12inc 

rease 

60 

37 

18 

65 

1  dec 

rease 
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STATE  AND  PROSPECTS  OF  TEE  SUGAR  MARKETS. 


The  improvement  mentioned  in  our  last  has  not  only- 
continued,  but  has  greatly  increased  during  the  month  of  April. 
The  markets  have  at  times  been  active,  especially  so  during  the 
latter  half  of  the  month.  The  stocks  in  London  are  remarkably 
low,  so  that  the  chief  business  done  has  been  in  cargoes  afloat, 
•which  have  generally  sold  at  full  value.  Prices  are  fi-om  Is.  3d. 
to  Is.  6d.  above  our  last  month's  quotations.  No.  12  Havana, 
afloat,  sells  for  30s.  6d.  per  cwt.,  and  Cuba  Muscovado  at  28s. 
to  28s.  6d.,  Middling  to  good  Brown  Bahias  are  worth  25s.  to 
26s.,  and  Good  to  Pine  Brown  Pemambuco,  26s.  to  27s.  Of  "West 
India,  low  to  middling  brown  is  quoted  at  30s.  to  31s.  6d.,  duty 
paid,  and  fine  groceiy  and  crystallized,  35s.  6d.  to  39s.  Refined 
sugars  of  various  classes  have  fully  maintained  their  relative 
value  with  that  of  raws.  Common  refined  lump  is  worth  from 
42s.  to  42s.  6d.  per  cwt.  in  London. 

Imports  have  decreased  during  the  month,  from  the  beginning  of 
the  year  the  increase  to  the  20th  of  April  is  now  only  12,000  tons 
as  compared  with  the  same  period  in  1871.  Deliveries  up  to  date 
have  been  very  nearly  the  same  as  last  year.  Stocks  have  con- 
siderably decreased  during  the  month,  and  are  now  20,000  tons 
less  than  at  the  same  date  in  1871. 

There  is  no  improvement  in  the  accounts  from  the  "West  Indies 
and  Cuba.  In  Brazil  the  crop  appears  to  have  been  in  excess  of 
that  of  last  year,  as  is  also  the  case  in  Mauritius  and  Reunion. 
There  are  good  average  crops  in  Java,  Manilla,  and  the  East  Indies, 
but  not  suflcient  to  make  up  the  deficiency  in  the  general  stocks, 
and  in  the  crops  in  Europe  and  elsewhere  TMess  supplies  reach 
this  country  from  unaccustomed  quarters,  we  see  no  reason  why 
the  firmness  which  now  characterizes  the  market  should  not 
continue  for  some  time. 
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HINTS  ON  THE  MODE  OF  "WOEKING  THE  CONCRETOE. 


The  introduction  of  the  Concretor  into  many  of  the  sugar 
growing  colonies  and  countries  has  been  so  rapid,  that  up  to  the 
present  time,  sufficient  sets  of  plant  of  this  apparatus  have  been 
exported  to  provide  this  country  with  more  than  a  tenth  of  all  the 
sugar  consumed  in  it. 

Thus  the  imports  of  concrete  have  been  large  and  arc  steadily 
increasiag,  and  many  refiners  purchase  concrete,  having  found  the 
advantage  of  working  it,  and  in  fact,  good  concrete  is  the  best  of 
aU  sugars  for  refining,  being  free  from  dirt,  containing  Uttlo 
uncrystallizable  sugar,  and  no  caramel, 

Thqse  persons  who  have  examined  the  samples  of  concrete,  as 
they  have  been  placed  on  the  market,  must  have  especially  noted 
the  widely  different  qualities  that  are  classed  under  the  same 
general  name.  These  vary  from  a  low  dark  sugar  to  dry  light- 
coloured  concrete,  which  when  crushed  most  nearly  resembles  No. 
1 1  Havana  sugar. 

The  condition  of  the  cane  juice  affects  the  quality  of  the  con- 
crete to  a  considerable  extent,  but  the  quality  is  also  affected  by 
care  in  working  the  apparatus. 

In  order  the  better  to  appreciate  the  points  needing  attention  in 
working  the  Concretor  it  may  be  well  to  consider  the  end  sought  in 
its  use,  and  the  methods  adopted  for  the  attainment  thereof. 

w 
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The  object  sougM  is  the  CYaporation  of  the  water  from  clarified 
cane  juice,  so  as  to  place  the  sugar  in.  a  solid  form  -without  injury 
to  its  colour  or  chemical  composition. 

Cane  juice  is  an  organized  suhstance  very  subject  to  injury  by 
fermentation  and  by  exposure  to  heat.  It  consists  almost  entirely 
of  sugar  and  water,  usually  in  the  proportion  of  one  part  of  the 
former,  by  weight,  and  four  of  the  latter.  "When  raised  to  the 
boiling  point  of  water  and  maintained  at  this  temperature  it 
becomes  deepened  in  colour  and  injured  in  its  chemical  composition : 
and  a  portion  of  the  sugar  becomes  thereby  transformed  or 
degraded  into  inverted  or  uncrystallizable  sugar.  The  amount  of 
these  changes  for  equal  temperatures  and  similar  juice  is  directly 
proportioned  to  the  time,  that  is  to  say,  increase  the  duration  of 
exposure  and  you  increase  the  mischief.  If  the  juice  be 
acid  the  transformation  into  uncrystaUizable  sugar  will  be 
proportionately  more  rapid;  if  alkaline  this  alteration  wiU  be 
checked  but  the  injury  to  the  colour  wUl  be  more  marked.  Boiling 
cane  juice,  while  thin,  shews  no  tendency  to  adhere  to  the  vessel 
in  which  it  is  evaporated  and  the  mischief  depends  entirely  upon 
the  heat  of  the  liquid,  and  the  time  during  which  it  is  subjected 
thereto,  and  is  not  at  all  affected  by  the  heat  of  the  vessel  or  the 
fire  or  steam  which  communicates  heat  to  it. 

Ebullition  takes  place  from  the  surface  of  the  vessel  when 
the  heat  transmitted  is  greater  than  the  fluid  in  contact  with 
it  can  receive  without  being  raised  beyond  its  boUing  point.  The 
excess  is  then  employed  in  converting  a  portion  of  the  water 
into  steam,  and  bubbles  ascend  through  the  liquid.  The 
temperature  of  the  liquid  at  such  a  time  is  dependent  upon 
its  nature  and  density  and  also  upon  the  pressure  exerted 
upon  it,  firstly,  by  the  atmosphere,  and  secondly  by  the 
hydraulic  pressure  due  to  the  depth  of  liquid  in  the  vessel. 
Thus  a  depth  of  two  feet  of  sugar  solution  elevates  the  boiling 
point  about  three  degrees  Fahrenheit. 

The"  writer  has  found  that  very  shallow  layers  of  sugar  solutions 
boil  freely  at  temperatures  lower  than  their  normal  boiling  points. 
This  circumstance  admits  of  explanation  in  the  following  manner. 
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If  the  boiling  takes  place  in  a  deep  vessel,  say  for  example  one  foot 
cube,  and  nearly  flUed  with  cane  juice,  the  evaporation  after  boiling 
point  is  reached  will  be  conducted  somewhat  in  the  following 
manner.  A  portion  of  vapour  will  be  liberated  into  the  air  from 
the  surface  of  the  heated  fluid  ;  by  this  means  the  surface  layer 
wOl  be  cooled,  and  becoming  heavier  will  sink,  permitting  a 
further  supply  of  heated  fluid  taking  its  place.  Thus  the  mass  of 
fluid  would  be  cooled  if  the  temperature  were  not  constantly 
maintained  from  the  heat  transmitted  through  the  bottom  of 
the  vessel.  Suppose  for  example  one  ounce  of  water  be 
thus  evaporated  from  the  surface  in  thirty  minutes.  At  the 
same  time  however,  water  wiU  be  converted  into  steam  at 
the  bottom  of  the  vessel,  say  at  the  rate  of  five  ounces  in 
thirty  minutes.  The  bubbles  of  steam  will  ascend  through  the 
water  which  will  have  been  cooled  by  surface  evaporation,  and  the 
steam  from  one  ounce  of  water  will  be  condensed  in  the  process  of 
maintaining  the  temperature  at  the  boiling  point  whilst  the 
steam  from  the  remaining  four  ounces  will  escape  into 
the  air.  I^ext  consider  the  case  of  ebullition  in  a  vessel 
one  foot  square,  the  depth  of  the  liquid  being  only  three 
eighths  of  an  inch.  The  evaporation  will  proceed  from  the  surface 
as  before,  say  one  ounce  in  thirty  minutes,  and  steam  wtII  be 
generated  from  the  bottom  of  the  vessel  as  before,  say  five  ounces 
in  thirty  minutes,  but  each  bubble  will  have  passed  the  mass  of 
fluid  into  the  air  when  it  has  forced  its  way  upwards  through  only 
three  eighths  of  an  inch  of  fluid,  or  onhj  one  thirUj  second  part  of 
the  journey  accomplished  by  the  bubbles  in  the  deeper  vessel.  The 
bubbles  have  not  in  consequence  sufiicient  time  to  heat  the  liquid 
to  its  normal  boiling  point,  and  its  temperature  falls  until  its  powers 
of  condensation  are  increased  sufficiently  to  condense  the  amount  of 
steam  needed  to  maintain  it  at  this  lower  point. 

From  the  foregoing  considerations  it  will  be  evident  that  if  the 
concentration  of  cane  juice  is  to  be  conducted  in  the  open  air 

1st.  It  should  be  free  from  acid. 

2nd.  It  should  be  free  ft'om  alkali. 

3rd.  It  should  be  boiled  as  rapidly  as  possible. 
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4th.  It  should  he  evapotated  in  very  shallow  vessels. 

And  in  order  that  each  portion  of  the  liquid  may  he  under 
treatment  for  the  least  practicahle  time — 

5th.  It  should  he  evaporated  in  a  continuously  flowing  stream. 

"When  aU  these  precautions  are  attended  to,  the  amount  of  mischief 
caused  by  the  degree  of  heat  and  the  time  during  which  the  juice  is 
subjected  to  it,  is  in  fact  inappreciahle,  unless  the  concentration  be 
carried  so  far  that  more  than  three  out  of  the  four  parts  of  water 
associated  with  one  part  of  sugar  are  driven  off.  As  the  juice 
increases  in  density  it  acquires  a  tendency  to  "bum  to"  the  evaporat- 
ing vessel,  the  bubbles  increase  in  size,  and  they  leave  the  bottom 
of  the  vessel  with  difficulty.  This  tendency  is  increased  in  pro- 
portion as  intense  heat  is  appHed,  because  the  boiling  is  not 
sufficiently  free  to  convey  away  the  heat  of  the  vessel  in  the  form 
of  steam.  The  bubbles  instead  of  being  liberated  to  make  way 
for  fresh  syrup  to  flow  instantly  over  their  place  and  take  away 
further  heat,  adhere  to  the  heating  surface,  which  itself  becomes 
more  and  more  heated.  This  difficulty  in  removing  the  heat  is 
still  increased  from  the  circumstance  that  much  less  water  is 
present.  At  first,  fom*  parts  of  water  were  associated  with  one 
part  of  sugar ;  now  tlu-ce-fourths  of  the  water  have  disappeared, 
and  the  evaporating  power  of  each  pound  of  water  is  clogged  by 
the  presence  of  a  pound  of  sugar.  In  addition  to  this,  the  boiling 
point  has  risen  with  the  increased  density.  If,  however,  in  pro- 
portion as  the  juice  becomes  thick,  a  less  heat  be  applied  to  the 
evaporating  vessel,  the  reduced  power  of  evaporation  will  still  be 
competent  to  remove  the  heat  from  the  vessel,  which  cannot  in 
consequence  become  so  heated  as  to  cause  the  sugar  to  burn  to  it, 
and  the  quieter  ebullition  will  keep  the  boiling  point  as  low  as 
practicahle.    Thus  it  will  be  evident, 

6th.  That  whilst  a  very  hot  fire  can  be  applied  in  boiling 
the  wdak  juice  not  only  with  impunity  but  with  advan- 
tage, it  becomes  important  to  reduce  the  heat  in  proportion 
as  the  juice  becomes  thickened. 
Boiling  the  juice  by  means  of  reduced  heat,  and  in  thin  layers, 
cannot  be  pushed  with  impunity  beyond  the  point  at  which  six 
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pounds  of  sugar  are  associated  with  four  pounds  of  water.  The 
tendency  to  burn  and  the  elevated  boiling  point  forbid  it.  Therefore, 
7th.  The  process  of  concentration  should  be  completed  at  a  low 
temperature,  and  heat  should  not  be  conveyed  to  the 
thickened  syrup  through  heated  metal  plates,  to  which  it 
may  burn. 

In  the  Concretor  the  aforesaid  seven  conditions  are  supposed  to  be 
satisfied  in  the  following  manner : — 

The  juice  having  been  well  clarified  (1  and  2),  it  is  allowed  to 
flow  through  a  gauge  vessel  (by  means  of  which  the  speed  of  flow 
may  be  kept  uniform,  and  its  exact  volume  noted)  upon  (3)  the 
first  of  three  wrought  iron  trays,  on  the  under  surface  of  which  the 
full  force  of  the  most  intense  fire  that  can  be  maintained  is  directed. 
The  juice  kept  to  channels  (4  and  5)  which  lead  it  backwards  and 
forwards  across  the  traj',  as  well  as  in  a  gentle  descent  away  from 
the  fire,  is  boiled  in  the  most  Aiolent  manner ;  and  though  the 
trays  are  filled  with  a  mass  of  foaming  bubbles,  the  juice  itself 
steadily  pursues  its  sinuous  course  down  the  trays.  These  wrought 
iron  trays  are  maintained  at  a  very  slight  inclination,  so  as  to  retain 
a  sufficient  body  of  juice  upon  them  to  guard  against  the  risk  of 
their  becoming  di-y.  When  the  juice  emerges  from  the  last  wrought 
iron  tray  it  passes  upon  the  cast  iron  trays,  down  which  it  zigzags 
until  it  flows  from  the  lowest  one,  at  a  density  of  30°  B.,  hot. 
The  cast  iron  trays  are  arranged  with  a  uniform  slope  in  every 
part  of  the  channel,  which  slope  is  greater  than  that  of  the  wrought 
iron  trays.  As  the  thickened  juice  is  less  mobile  than  the  thin 
juice,  the  slope  of  the  cast  iron  trays  is  required  to  be  greater.  The 
upper  face  of  the  cast  ii'on  trays  is  grooved,  so  as  to  offer  a  greater 
surface  for  giving  out  the  heat  to  the  syrup  than  they  present  on  the 
under  side  for  absorbing  it  from  the  heated  gases  in  the  flue.  The 
grooved  surface  also  permits  the  bubbles  to  form  and  escape  in  the 
thickened  juice  more  easily  than  from  a  smooth  surface.  In  order 
to  cause  the  intensity  of  the  fire  to  be  expended  upon  the  upper 
trays,  and  to  mix  up  the  gases  in  the  flue  and  force  them  upwards 
against  the  under  surfaces  of  the  trays,  a  series  of  low  sloping 
walls  is  built  in  the  flue,  each  extending  from  the  side  to  the 
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centre,  and  from  each  side  alternately.  I!y  this  device,  and  by 
placing  the  fii-c  under  the  thinnest  juice,  it  is  possible  to  maintain 
the  most  violent  ebullition  upon  the  wrought  iron  trays,  and  (6)  a 
less  and  less  tumultuous  one  afterwards,  until  the  last  tray  is  passed. 
The  residusil  heat  or  smoke  passing  through  a  series  of  narrow  cast- 
iron  tubes  on  its  way  to  the  chimney,  raises  their  temperatui'e 
sufficiently  to  heat  large  volumes  of  air  (drawn  past  them  by  means 
of  a  fan)  to  a  temperature  of  250°  or  300°  F.  The  thickened  juice 
after  lea^-ing  the  lowest  tray  enters  a  small  tank,  from  which  it  is 
drawn  off  through  a  second  gauge  vessel  to  the  cylinder.  This 
cylinder  has  a  length  equal  to  about  twice  its  diameter.  Each 
end  has  a  circular  opening  equal  to  three-fourths  its  diameter,  and 
the  interior  is  occupied  by  a  large  number  of  spiral  blades  extend- 
ing from  the  axis  to  the  circumference. 

The  syiTip  enters  at  one  end,  and  as  the  cylinder  is  maintained 
in  slow  revolution  all  the  blades  are  kept  covered  with  the 
concreting  syrup,  which  emerges  as  concrete  from  the  other  end. 
This  effect  is  produced  by  a  blast  of  air,  heated  as  before  described, 
being  impelled  through  the  cylinder  in  a  direction  contraiy  to  the 
course  of  the  syrup.  The  cooling  effect  produced  by  this  rapid 
evaporation  is  such  as  (7)  to  reduce  the  syrup  to  a  temperature  of 
140°,  and  this  heat  gradually  lises  as  the  syrup  thickens,  so  that 
the  issuing  concrete  is  maintained  at  a  temperature  of  180°  to  200°. 
The  Concretor  is  so  proportioned  that  the  air  heater  furnishes  an 
ample  supply  of  heated  air  to  concrete  the  sp-up,  and  the  fan  and 
engine  readUy  bring  the  heated  air  in  contact  with  the  syrup. 

The  effects  produced  by  inattention  to  the  rules  for  working  the 
Concretor  may  now  almost  be  anticipated.   They  arc  as  follows  : — 

Muddy  juice  will  be  converted  into  du-ty  looking  concrete. 

Acid  juice  wiU  give  a  concrete  of  good  colour,  but  charged 
with  uncrystnllizable  sugar. 

Alkaline  juice  will  bo  converted  into  dark  concrete. 

If  air  be  admitted  into  the  furnace  mouth,  the  boiling  on  the 
wrought  iron  trays  will  be  checked  and  fuel  will  be  wasted. 

If  the  furnace  be  not  cleaned  out  as  frequently  as  needed,  and 
the  clinker  of  megass  ash  removed  from  the  bars,  the  lire  will 
become  dull  and  the  work  performed  will  be  lessened. 
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If  the  damper  be  opened  too  widely  the  syrup  on  the  lower 
trays  will  boil  too  violently,  the  air-heater  wiU  become  too  hot  and 
fuel  will  be  wasted. 

If  the  crust  be  not  removed  when  needful  from  the  under 
surface  of  the  trays  and  the  scale  also  removed  from  the  upper 
suiface,  the  work  of  the  trays  will  he  lessened,  and  the  air-heater 
will  become  too  hot. 

If  the  joints  between  the  saddle  pieces  and  the  edges  of  the  trays 
on  which  they  rest  become  broken  and  open,  air  will  be  drawn 
into  the  flue,  the  amount  of  work  reduced,  and  fuel  wasted ; — and 
at  times  flushes  of  boiling  syrup  will  be  drawn  into  the  open  joint, 
and  sugar  wasted. 

If  the  side  taps  do  not  point  precisely  into  the  channel,  but  direct 
the  juice  from  them  in  part  against  the  top  or  the  sides  of  the  hole 
left  in  the  tray,  part  of  the  juice  wiU  run  over  and  be  wasted. 

If  the  attendant  bo  not  careful  to  feed  the  top  tray  with  suflicient 
juice,  and  to  give  a  little  additional  supply  from  one  or  other  of  the 
side  taps,  when  the  syrup  on  the  trays  tends  to  become  too  thick,  a 
portion  of  the  syrup  will  leave  the  trays  too  dense,  and  such  syrap 
will  make  concrete  of  proportionately  less  value.  When  juice  is 
boiled  on  the  trays  at  a  greater  density  than  about  30°  B.,  injury  is 
produced  by  the  scorching  previously  described.  If  the  air  entering 
the  cylioder  be  too  hot  the  concrete  may  be  scorched, — if  too  cool 
the  concrete  will  emerge  at  too  low  a  temperature  to  set  hard  in 
the  hogsheads. 

If  the  concrete  be  discharged  too  soft  it  wiU  di-ain  in  the  casks, 
if  too  thick  it  will  clog  the  discharging  shoot. 

If  the  fan  and  cylinder  be  not  maintained  at  sufficient  speed,  air 
will  not  be  drawn  through  the  cylinder  to  concrete  all  the  syrup, 
and  the  same  efi'cct  will  be  produced  by  preventing  the  air  from  the 
fan  from  getting  freely  away,  or  by  allowing  the  cylinder  to  be 
partially  clogged  up  with  solid  concrete.  In  any  of  these  last 
three  cases  the  diminished  poAvcr  of  the  cylinder  will  be  compen- 
sated by  the  trays  performing  increased  work ;  the  sjTup  will  then 
leave  the  trays  at  35°  B.  hot,  instead  of  30°  B.,  and  the  injury  pro- 
duced by  scorching  on  the  trays  will  materially  reduce  the  value  of 
the  concrete. 
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If  the  cylinder  from  any  cause  be  unable  to  perform  its  share  of 
the  work,  or  if  the  juice  be  suffered  to  flow  iiTcgularly  or  too 
rapidly  over  the  trays,  the  tank  will  receive  more  syrup  than  the 
cylinder  can  take  away,  and  will  become  filled ;  the  syrup  ^vill 
then  need  to  be  returned  to  the  trays  by  the  pump,  and  this  will 
darken  the  juice.  "When  the  Concretor  is  properly  worked  the 
pump  is  rarely  used. 

If  concrete  be  potted  in  thick  layers  it  wiU  remain  hot  and 
darken  in  colour. 

If  smoke  be  drawn  into  the  cylinder  the  concrete  will  be 
discoloured. 

The  following  rules  have  been  found  (from  several  years'  ex- 
perience) needful  to  be  kept  in  view  at  Belvidere  Concrete  "Works, 
Antigua. 

MILL. 

1.  Keep  cane  carrier  well  and  evenly  fed,  no  place  being 
suffered  to  be  thin  and  none  heaped  up  too  thickly. 

2.  The  megass  returners  to  throw  back  all  pieces  exceeding  one 
foot  in  length. 

3.  Megass  shod  to  be  frequently  inspected  to  see  that  the  megass 
made  since  previous  examination  has  been  properly  pressed. 

4.  Teeth  of  pinions  to  be  kept  immersed  in  box  of  lubricant. 

ENGINE. 

5.  Speed  to  be  controlled  by  govemoi-s,  not  by  link  motion. 

BOILERS. 

6.  Boilers  to  be  kept  well  fed  with  wat«r,  and  engine  not  to  be 
permitted  to  run  in  order  to  drive  feed  pump  alone,  nor  to  work 
down  steam. 

7.  "When  steam  escapes  from  safety  valves,  damper  to  be  lowered. 
Futnace  doors  on  no  account  to  be  left  open. 

8.  Tubes  of  multitubular  boiler  to  be  swept  every  morning, 

CLARIFIEES. 

9.  Note  that  steam  is  on  mill  bed  and  lower  rollers,  and  that 
the  juice  enters  "  Lung  "  *  about  1 10°  F.  (hot  to  the  hand.) 

*  This  piece  of  apparatus  takes  its  name  from  its  possessing  a  very  large 
heating  surface.   The  stream  of  juice  enters  from  below,  and  flows  away 
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10.  Juice  to  leave  lung  at  170°  F. 

11.  The  temper  lime  for  eacli  clarifier  having  hecn  weighed,  to 
be  slaked  in  a  bucket  with  a  small  quantity  of  hot  water,  and 
afterwards  diluted  to  milk  of  lime,  which  is  to  be  poured,  a  little 
at  a  time,  into  a  vessel  with  small  orifice,  so  placed  as  to  allow  the 
lime  water  to  flow  in  a  nearly  continuous  stream  into  the  channel 
leading  the  juice  from  lung,  so  that  the  acidity  of  the  juice  will  be 
neutralized  as  the  clarifier  is  filling.  Each  clarifier  to  be  tested 
with  litmus  paper,  no  trace  of  acidity  to  bo  left ;  the  flocculent 
matter  caused  to  separate,  and  the  amount  of  lime  to  be  increased  if 
needful  until  the  juice  shall  leave  the  Concretor  trays  neutral.* 

■12.  The  clarifiers  to  discharge  into  the  supply  tank  through  the 
quieting  vessel. 

13.  Every  morning  the  lung,  clarifiors,  supply  tank,  gutters, 
mud  gutter,  filter  heads,  and  filters  inside  and  out,  to  be  thoroughly 
washed,  the  pipes  leading  to  the  Concretors  being  plugged.  Every 
night,  mill,  mill  bed,  tank,  and  pipes,  to  be  washed,  and  rinsed 
with  lime  water, 

14.  All  scum  and  dregs  from  clarifiers,  washings  from  supply 
tank,  and  skimmings  from  Concretor  trays,  to  be  put  immediately 
into  the  scum  defecator,  made  distinctly  alkaline,  boiled 
vigorously  for  five  minutes  with  open  steam,  and  passed  into  the 

from  the  top ;  it  is  heated  by  waste  steam.  It  dischargos  the  juice  into  the 
clarifier  at  any  high  temperature  that  maj'  bo  desired,  and  thus  the  process 
of  clarification  is  completed  expeditiously.  Its  use  reduces  the  number  of 
clarifiers  needed,  and  by  permitting  more  time  for  subsidence  increases  tho 
brilliance  of  tho  juice.  Measured  by  the  heating  surface  it  is  less  costly 
than  a  clarifier,  and  its  effective  power  is  much  greater  than  that  of  a 
clarifier,  as  its  heating  surface  is  in  constant  use  instead  of  being  idle  for 
three-fourths  of  its  time.  At  Belvidere  it  is  used  in  conjunction  with  tubular 
steam  clarifiers,  but  when  used  with  plain  steam-heated  clarifiers  it  renders 
them  highly  efficient.  It  is  tho  invention  of  the  writer,  and  made  by 
Manlove,  Alliott  &  Co. 

*  Carefully  clarified  and  neutral  juice  wiU  often  acquire  acidity  as  the 
process  of  concentration  proceeds.  Mr.  Spencer  HoUings  states,  that  a  less 
quantity  of  lime  is  needed  to  neutralize  this  when  it  is  applied  in  tho  first 
instance  in  the  clarifiers,  than  when  the  juice  is  made  neutral  in  the  clarifiers, 
ha-i-ing  further  portions  added  to  tho  juice  ai  the  concentration  proceeds, 
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Lag  filters,  •which  are  to  be  used  alternately,  one  being  kept  con- 
stantly packed  ready  for  use.  The  bags  when  fouled,  to  be  emptied, 
washed,  boiled,  and  then  rinsed  in  weak  cold  lime  water. 

CONCEETOES. 

15.  Every  morning,  before  Concretors  are  used,  the  trays  and 
sides  to  be  well  washed  and  scrubbed  down,  if  not  so  treated  the 
previous  night.  Every  night,  after  the  last  juice  has  left  the 
supply  tank,  all  the  side  taps  to  be  opened,  and  to  remain  open 
until  the  following  morning. 

16.  Skimmings  from  Concrctor  trays  to  be  taken  to  bag  filter. 
Skimmings  from  Concretor  syrup  tank  to  be  placed  in  a  strainer 
above  tank,  the  contents  of  which  are  to  be  taken  to  channel  lead- 
ing from  lung,  unless  required  for  cattle  food.  The  deposit  from 
bottom  of  syrup  tank  to  be  removed  weekly  (or  more  frequently  if 
needful)  to  the  channel  leading  from  lung. 

17.  The  cylinder  of  Concretor  to  be  thoroughly  cleaned  out 
cither  last  thing  at  night  or  first  thing  every  morning. 

18.  Air  heater  tubes  to  be  brushed  out  once  every  three  days, 
or  more  frequently  if  needful. 

19.  Every  three  weeks  megass  ash  to  be  removed  from  flues,  and 
deposit  from  under  air  heater,  and  loose  crust  which  adheres  to 
under  surface  of  trays  to  be  scraped  away ;  the  lime  deposit  on 
upper  surface  of  trays  to  bo  scaled  when  needful. 

20.  Note  that  no  air  is  drawn  into  the  flues  at  saddle  pieces, 
copper  connections,  at  higher  end  of  uppermost  tray,  or  elsewhere. 
Test  by  putting  damp  fuel  in  fire  and  closing  damper,  noticing 
where  smoke  exudes.  If  joints  of  saddle  pieces  have  opened  close 
them  carefully  with  cement. 

21.  The  damper  to  be  in  constant  use  and  opened  widely,  when 
fire  is  made,  and  when  the  trays  boil  freely  check  the  fire,  and 
always  worh  the  Concretor  tcith  damper  as  close  doivn  as  ^nacticalle. 
With  good  fuel  it  wiU  not  usually  be  more  widely  open  than  about 
two  and  a  half  inches.  The  man  who  has  charge  of  Concretor 
cylinder  to  attend  to  the  damper.  Fire  to  be  maintained  clear, 
intense,  and  regular,  and  concentrated  as  much  as  possible  upon  the 
upper  trays.  The  furnace  mouth  never  to  he  left  open.  The  amount 
of  air  admitted  at  the  furnace  grate  to  be  sufScient  to  produce  a 
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very  liglit  smoke.  Too  little  air  produces  a  dense  smoke  Avluch 
coats  the  tubes  of  air  heater.  Continuous  absence  of  all  smoke 
shows  that  too  much  air  enters  the  furnace. 

22.  Juice  to  leave  trays  about  30°  B  hot.  Aii-  to  enter  cylinder 
280°  to  300°  E.  Concrete  to  be  discharged  in  small  quantities 
frequently,  in  preference  to  large  quantities  occasionally.  Temper- 
ature of  concrete  180°  to  200°  E.  "When  the  juice  is  good  the 
concrete  should  bo  pretty  stiff  and  flow  with  difficulty,  dropping  in 
flakes  or  masses.  "When  juice  is  bad  it  will  be  more  fluid.  Ko 
obstruction  to  be  offered  to  air  lea\-ing  fan. 

23.  No  layer  of  concrete  in  the  hogsheads  to  exceed  half  an  inch 
in  thickness.  A  less  thickness  is  still  better.  As  many  hogsheads  to 
be  filling  at  the  same  time  as  will  ensure  the  mass  in  each  remain- 
ing quite  cool.  The  bulb  of  a  thermometer  plunged  in  to  a  depth 
of  six  inches  should  not  bo  heated  beyond  110°  E.  The  blade  of 
a  table  knife  or  a  piece  of  quarter  inch  wire  with  pointed  end, 
will  furnish  a  ready  means  of  testing  the  heat,  if  a  thermometer 
should  not  be  at  hand. 

24.  Any  concrete  of  dark  colour  to  be  placed  in  separate  casks 
and  differently  marked.  Qualities  to  be  kept  separate  as  much  as 
possible. 

25.  Occasionally  test  that  no  smoke  escapes  into  the  air-heater 
in  consequence  of  sand  joints  ha^•ing  been  disturbed,  or  heater 
tubes  broken.  Put  damp  fuel  on  flre,  shut  the  damper,  and  notice 
whether  smoke  can  be  seen  or  smelt  at  the  fan  when  in  motion. 

26.  Admit  abundance  of  light  and  air  to  all  parts  of  the 
Concretor  and  keep  eterything  clean  axd  sweet. 

The  Concretors  at  Belvidere  have  received  several  modifications, 
which,  though  slight  in  themselves,  have  proved  useful.  They 
are  as  follows  : — 

A.  The  grate  area  of  the  fumace  has  been  contracted  to 
twelve  square  feet.  The  fire  bars  of  wrought  iron  made  by  Man- 
love,  Alliott,  &  Co.,  are  nuiTow  and  deep,  with  wide  air  spaces. 

B.  All  the  baffle  walls  have  been  raised  six  inches,  and  the  area 
of  the  flue  under  the  lowest  wrought  iron  tray,  has  been  rcducecl 
one  third  by  building  a  low  wall  across, 
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C.  Small  pieces  of  wood  half  an  inch  deep  and  one  inch  broad 
have  been  placed  on  the  cast  iron  trays  at  the  extremity  of  each 
channel.  These  charge  the  channels  with  rather  more  syrup,  the 
density  of  which  changes  less  rapidly  from  variations  in  the  heat 
of  the  fire  ;  and  as  the  lower  surface  of  the  wood  is  not  grooved  to 
fit  the  corrugations  of  the  channel,  the  trays  drain  empty  when 
the  supply  of  lii^uid  is  arrested.  It  is  intended  to  replace  these 
stops  with  neat  castings  specially  designed,  and  easily  removable. 

D.  The  pump  is  disconnected  from  the  auxiliary  juice  pipe  and 
discharges  into  an  open  channel  which  leads  to  the  second,  third, 
fourth,  or  fifth  tray  from  bottom,  as  may  be  desired. 

E.  Clay  is  substituted  for  sand  as  the  lower  layer  for  packing 
the  upper  and  lower  end  of  heater  tubes.  This  bums  to  a  brick 
and  makes  a  good  bed  for  the  layer  of  sand.  The  brick  may  be 
easily  broken  away  when  the  pipes  need  to  be  removed. 

P.  A  water  pipe  and  tap  should  be  fixed  about  one  foot  clear  of 
the  upper  gauge  vessel,  and  one  foot  above  it.  A  short  piece  of 
iron  pipe  should  be  attached  to  the  tap,  by  means  of  a  small  piece  of 
indiarubber  pipe  or  leather  hose.  Beneath  this,  and  ready  to  catch 
any  droppings,  a  bucket  should  stand  on  a  shelf  made  of  a  couple  of 
bars  of  wood  or  ii'on,  and  by  its  side  a  second  bucket  should  be 
placed,  and  both  should  be  two-thirds  filled  with  water.  After  the 
last  juice  has  left  the  supply  tank  the  pipe  may  be  laid  in  the 
gauge  vessel,  and  water  run  over  the  trays.  If  from  any  accident 
the  flow  of  juice  should  at  any  time  cease,  water  can  be  put  upon 
the  trays,  and  the  buckets  afford  the  mean.s  of  throwing  a  few 
gallons  upon  the  lower  trays  in  such  an  emergency. 

Each  Concretor  of  the  largest  size  requires  three  persons 
(negroes)  to  work  it  properly,  in  addition  to  the  girls,  who  cany 
off  the  concrete  to  the  hogsheads.    They  are 

1.  The  "  CxirNDEE-siAif,"  Avho  has  charge  of  the  cylinder  and 
damper.  Ho  keeps  the  engine  clean,  regulates  its  speed,  and 
daily  cleans  out  the  cylinder.  He  regulates  the  flow  of  syrup 
into  the  cylinder,  increases  the  heat  of  air,  when  needful,  by 
raisiug  the  damper  "  a  hole  or  two,"  or  cheeks  it  by  lowering  the 
damper,  and  if  needful,  opening  the  small  door  at  top  of  the  aiv 
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connecting  piece.  He  removes  the  scum  from  syrup  tank, 
regulates  the  flow  of  concrete,  and  takes  the  general  charge  of  the 
Concretor,  and  the  control  of  his  assistants  (See  2,  3,  and  4). 
"Wages,  one  shilling  and  fourpence  per  day. 

2.  The  "Tbaymait,"  who  regulates  the  supply  of  juice  to  trays, 
and  removes  any  scum  that  may  form  on  the  upper  trays.  If  the  juice 
should  thicken  too  rapidly  he  admits  an.  additional  supply  for  a  few 
moments  by  means  of  one  more  of  the  side  taps.  He  sees  that  the 
syrup  leaving  the  trays  is  of  uniform  density,  putting  on  the  pump 
should  the  tank  become  filled.  He  has  to  assist  the  girls  in  wash- 
ing the  trays  by  scraping  away  any  deposit ;  and  he  and  the  stoker 
have  to  clean  the  heater  tubes.  He  has  control  over  the  stoker  to 
ensure  the  maintenance  of  a  clear,  brisk,  fire.  "Wages  one  shilling 
per  day.  This  work,  with  the  exception  of  aiding  to  brush  out  the 
heater  tubes,  may  be  performed  by  a  woman,  whose  wages  amount 
to  tenpence  per  day. 

3  The  "  Stokee,"  who  has  to  maintain  a  clear,  intense,  fire, 
removing  the  megass  ash  clinkers  as  often  as  they  accumulate.  To 
clean  out  ash  from  flues  and  to  assist  the  trayman  to  brush  out 
heater  tubes. 

4,  The  "  GrEis  "  carry  off  concrete  to  hogsheads.  They  wash 
the  trays,  the  Concretor-house  floor  and  upper  floor  of  cask-house 
each  day,  and  sweep  up  when  needful.  "Wages  tenpence  per  day  each. 

The  boUing-house  overseer  exercises  a  general  oversight. 

If  two  Concretors  fed  with  juice  from  the  same  tank  produce 
concrete  of  different  colour  it  is  certain  that  the  one  making  the 
darker  produce  is  out  of  order.  If  the  fire  he  maintained 
vigorously  and  equably,  and  the  heated  air  be  at  about  the  right 
temperature  it  is  almost  certain  that  the  cylinder  is  at  fault,  either 
partially  choked,  or  the  fan  is  not  working  up  to  speed,  or  the  air 
is  not  escaping  from  it  freely.  If  the  thermometer  in  the  air 
heater  connecting  piece  have  not  the  bulb  plunged  fairly  in  the 
current,  or  if  air  be  suffered  to  be  drawn  in  upon  the  bulb  through 
the  hole  into  |which  the  bulb  is  introduced,  the  reading  of  the 
thermometer  cannot  be  relied  on.  It  also  misleads  when  the  top 
door  of  the  hot  air  connecting  piece  is  open. 
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It  may  appear  from  all  these  regulations  and  cautions  that  the 
•working  of  the  Concretor  is  difficult.  Such,  however,  is  not  the 
case.  To  -work  the  Concretor  in  the  best  manner  two  require- 
ments must  not  he  neglected — Care  and  Cleaxlejess  ;  but  with 
these  and  a  knowledge  of  the  principles  on  which  the  Coneretors 
are  based,  an  entire  stranger  to  all  sugar  processes  can  use  the 
Ck)ncretor  with  ease  and  complete  success.  Such  a  one  could  not 
stand,  proof  stick  in  hand,  before  the  vacuum  pan,  or  attempt  to 
manipulate  the  numerous  taps  studding  the  network  of  pipes  which 
entangle  the  "  triple  effet;"  nor  would  he  fare  any  better  were  he 
to  attempt  to  take  off  a  strike  in  the  battery.  The  five  Coneretors 
in  Antigua  are  solely  tended  by  negroes,  under  the  general  direction 
of  the  overseer. 

"Vrhilst  the  Concretor,  if  mismanaged,  may  like  any  other  piece 
of  apparatus  yield  a  product  of  any  degree  of  badness,  yet,  if 
properly  managed,  produces  a  result  superior  to  any  process 
whatever,  taking  Quaxtitt,  Quaiitt,  and  Cost  into  account.  I  have 
lately  brought  samples  of  masse  cuite  from  the  vacutim  pans  of  the 
finest  French  Central  Factories  in  Guadaloupc.  The  juice  com- 
posing these  had  been  passed  twice  through  animal  charcoal  and 
boiled  in  four  successive  vacuum  pans  at  an  expense,  which  those 
who  have  not  examined  the  process  and  looked  into  the  figures 
will  scarcely  credit. 

I  have  also  a  portion  of  concrete  made  at  Belvidere  to  compare 
with  it.  In  this  case  the  syrup  was  passed  through  a  common 
bag  filter  and  the  concrete  was  discharged  at  the  lighter  density  of 
masse  cuite.  The  concrete  is  better  in  colour  than  the  masse  cwite 
of  the  usines.  The  reason  is  not  far  to  seek.  The  syrup  in  the 
triple  effet  and  vacuum  pan  has  been  tortured  for  many  nouES 
during  which  heat  has  been  conveyed  to  the  thickened  syrup 
tlirough  metallic  plates,  and  the  mischief  thus  produced  has  not 
been  counterbalanced  by  the  double  charcoal  filtration. 

In  the  case  of  the  concrete,  the  juice  has  in  a  few  mututes 
been  concentrated  to  the  same  extent  and  no  injury  whatever  has 
been  inflicted. 

AxFEED  Fetee. 
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ON  THE  MANUFACTURE  AND  REFINING  OF  SUGAR. 

[T/i«  Cantor  Lectures,  delivered  before  the  Society  of  Arts.'] 
1\y  C.  HAroHTON  Giu. 
(Continued  from  page  ioo.J 

Lecture  V. 

I  now  come  to  the  last  branch  of  my  subject.  Having  treated 
of  the  preparation  of  the  raw  material  from  its  two  main  sources, 
viz.,  the  sugar  cane  and  the  sugar  beet,  I  have  now  to  describe, 
but  in  outline  only,  one  of  the  processes  employed  in  the  refining 
of  that  sugar,  so  as  to  render  it  fit  for  consumption.  Many  of  these 
samples  of  raw  sugar  that  I  have  laid  before  you  arc  really  quite 
uneatable  ;  indeed,  I  was  told  this  evening  that  one  sample  I  had 
left  here  had  been  used  for  making  a  pudding,  which  had  to  be 
thrown  away.  It  was  a  specimen  of  low,  raw  West  Indian  sugar, 
containing  some  2  or  3  per  cent,  of  sand,  and  naturally,  therefore, 
the  pudding  made  with  it  was  somewhat  gritty. 

The  sugar  refiner  has  to  deal  with  this  raw  sugar,  and  his 
business  is  simply  to  cleanse  it — in  fact,  the  sugar  refiner  has  to 
take  dirty  sugar  and  make  it  clean.  And  I  propose  this  evening 
to  tell  you  one  process  by  which  he  docs  it,  for  there  are  variations 
in  the  methods  employed,  and  perhaps  no  two  sugar  refiners  work 
in  precisely  the  same  manner.  I  can  only,  therefore,  tell  you  an 
outline  of  what  takes  place  in  one  set  of  refineries,  and  I  propose 
to  choose  those  which  turn  out  their  main  product  in  the  form  of 
loaves,  such  as  I  have  placed  upon  the  table. 

In  the  first  place,  I  must  teU  you  that  the  sugar  which  the 
refiner  has  to  deal  with  is,  of  course,  of  two  sorts,  cane  sugar  and 
beet  sugar,  as  the  case  may  be,  but  it  makes  no  difference  to  him 
which  he  employs.  Refined  sugar,  from  whatever  source  it  is  made, 
has  identically  the  same  properties,  and,  in  fact,  cannot  be 
distinguished  by  any  means  I  am  acquainted  with.  Before 
entering  on  the  details  of  the  work  performed  in  a  refinery,  I  must 
mention  again  what  I  have  previously  impHed  with  regard  to  the 
nature  of  raw  sugar.    In  both  cases,  if  you  recollect,  the  more  or 
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less  purified  juice  of  the  cane  or  the  heet  respectively  has  been 
evaporated  -with  greater  or  less  precaution,  t5  avoid  the  destructive 
action  of  heat  and  acids,  until  the  solution  became  a  hot  saturated 
solution,  and,  that  then  the  sugar  has  been  caused  to  crystallize  in 
one  -way  or  another.  In  any  case,  the  sugar  crystallized  in  the 
concentrated  solution  somewhat  quickly,  and,  as  you  saw  by  the 
samples  I  produced,  the  crystals  were  small  and  confused.  Now 
consider  the  conditions  under  which  they  have  been  formed.  They 
have  grown  in  a  solution  which  contained  not  only  sugar  and  water, 
but  also  a  good  many  impurities,  including  saline  combinations 
and  albuminous  bodies,  and,  at  any  rate,  in  the  case  of  cane  sugar, 
very  often  a  considerable  amount  of  actual  solid  impurities, 
feculencies  of  one  fluid  or  another,  the.  delris  of  plant-cells  which 
had  remained  in  the  liquid,  never  having  separated  from  it,  and 
which,  therefore,  remain  ultimately  hanging  to  the  small  crystals 
of  sugar  formed  in  the  syrup,  which  consists  of  sugar,  water,  and 
various  gummy  and  other  bodies,  of  which  the  nature  is  practically 
not  known. 

The  syrup  sun-ounding  these  ciystals  is  of  a' very  sticky  nature, 
and  when  the  mass,  consisting  of  grain  sugar  and  syrup,  is  allowed 
to  drain  slowly  by  itself,  or  when  it  is  put  into  a  centrifugal 
machine,  such  as  I  showed  you  last  week,  still  the  syrup  is  not 
perfectly  separated  from  the  grains  of  sugar.  Each  individual 
grain  of  sugar  remains  wet  with  the  syrup,  which  syrup  is  obviously 
not  a  pure  solution  of  sugar,  and,  therefore,  the  material  which  is 
won  in  this  way  is  not  pure  sugar.  Even  if  the  crystals  themselves 
were  quite  pure,  their  remaining  wetted  with  a  solution  which  ia 
not  that  of  pure  sugar  causes  the  material  itself  to  be  contaminated 
with  various  foreign  bodies,  which  it  is  the  refiner's  duty  to 
remove. 

Now,  the  impurities  adhering  to  the  crystals  of  sugar  are  of 
two  kinds — solid  ones,  which  if  washed  and  dried,  would  be 
described  in  ordinary  language  as  mere  flufliness  ;  and  also  soluble 
bodies,  which  were  not  removed  in  the  processes  to  which  the  juice 
was  subjected.  The  refiner  gets  the  sugar  containing  these 
impurities,  and  his  first  operation  is  to  dissolve  that  sugar  in  water. 


Jtoe  1,  1872.         THE  STIGAE  CAJSTE. 


297 


This  is  generally  performed  in  large  circular  cast  iron  pans, 
containing  4  or  5  tons  of  sugar,  with  a  proportion  of  water 
sufficient  to  dissolve  it,  which  is  about  half  the  weight  of  the  sugar. 
I  have  so  dissolved  a  quantity  of  raw  sugar  here,  and  it  is  by  no 
means  a  bad  specimen ;  still  you  see  the  solution  is  quite  cloudy, 
indicating  that  there  are  solid  bodies  present  which  interfere  with 
the  free  transmission  of  the  rays  of  light.    If  the  solution  were 
simply  coloured,  but  were  free  fi-om  solid  bodies,  it  might  look  dark 
in  colour,  but  still  it  would  be  transparent  and  bright.  The  refiner, 
then,  has  first  to  get  rid  of  this  solid  matter,  and  the  obvious  plan 
is  to  pass  it  through  a  filter  in  the  same  way  as  I  clarified  a  solution 
the  other  day,  by  passing  it  through  a  folded  filter  paper.    But  all 
these  fluffinesses  tend  very  rapidly  to  choke  up  the  pores  on  any  filter 
on  which  you  can  pour  the  solution,  and  accordingly  it  becomes 
very  difficult  to  clarify  the  liquid  simply  by  filtering.  The  difficulty 
is  very  often  got  over  by  a  method  which,  you  have  all  heard  of, 
and  I  dare  say  thought  very  nasty,  I  mean  by  the  use  of  blood. 
Blood  consists  of  two  parts.    AVhcn  it  is  first  drawn  from  the 
animal,  if  it  is  allowed  to  stand  quietly  by  itself,  it  soon  sets  into 
a  sort  of  clot ;  that  arises  from  the  passing  of  one  constituent  of  the 
blood  into  a  solid  foiTu  ;  the  fibrin,  as  it  is  called,  becomes  solid, 
and  binds  the  whole  mass  into  a  clot — that  is,  if  the  blood  is 
allowed  to  stand  still.    If  fresh-drawn  blood  be  stirred,  the  fibrin 
collects  into  a  sort  of  thread,  whence  its  name,  and  this  can  be  all 
withdrawn  from  the  mass,  leaving  behind  a  solution,  somewhat 
coloured,  of  the  other  constituents  of  the  blood,  among  which 
albumen,  that  is,  the  same  body  as  the  white  of  an  egg,  is  the  most 
important.    I  am  going  to  show  you  the  effect  of  putting  this 
defibrinated  blood  into  a  solution  of  sugar.    I  might  have  used 
white  of  egg  in  the  same  way,  but  blood  being  more  generally 
used  (except  in.  Hussia),  I  thought  I   had  better  use  it  on 
this  occasion,  whei.  yoii  will  see  its  efifect  in  clarifying  the  solution. 
The  solution  ought  to  be  at  a  temperature  of  about   120°  or 
140°.    You  can  anticipate  what  wiU  occur,  if  we  mix  a  solution 
containing  solid  particles  either  with  white  of  egg  stirred  up 
with  water  or  with  this  albuminous  portion  of  the  blood  and 
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then  heat  the  liquid  to  near  the  boiling  point.  You 
know  that  white  of  egg  sets  when  it  is  heated.  If  I  mix, 
therefore,  albumen  of  the  blood  with  this  solution  of  the  sugar, 
and  then  heat  it  up  to  the  point  at  which  the  albumen  wiU 
coagulate,  there  will  be  a  sort  of  network  of  solid  albumen  formed, 
and  that  wUl  entangle  every  particle  of  foreign  matter  in  the 
solution,  and,  at  the  same  time,  there  will  be  bubbles  of  air 
enclosed  in  it,  and  the  mass  will  float  up  to  the  surface,  forming  a 
sort  of  scum.  As  it  comes  to  the  top  it  will  carry  with  it  the  solid 
impurities  contained  in  the  sugar.  I  am  now  using  a  larger 
quantity  than  is  used  practically  in  sugar  refining,  for  only  two  or 
three  buckets  full  are  used  for  several  tons  weight  of  sugar.  After 
heating  the  solution  to  the  temperature  at  which  the  albumen  wUl 
coagulate,  I  will  strain  off  the  liquid,  and  I  think  we  shall  find 
that  it  will  be,  though  still  coloured,  clear  and  transparent.  "WTien 
this  has  been  performed  in  the  "  blow-up"  pans,  as  they  are  called, 
and  the  liquid  has  been  blown  up  and  clarified  in  this  way,  the 
scum  has  to  he  separated  from  the  liquid.  This  cannot  be  done 
on  a  large  scale  by  allowing  the  mass  to  stand,  and  straining  the 
liquid  off  through  a  pipe,  but  another  and  more  perfect  mode  has  to 
'  be  adopted.  That  is  done  by  pressing  the  whole  contents  of  these 
"  blow-up"  pans  through  a  series  of  bags  made  of  twilled  cotton 
cloth,  each  of  which  is  placed  inside  another  case  of  very  coarse 
hemp  material,  which  simply  serves  to  hold  the  bag  together,  and 
being  much  smaller  than  the  inside  bag,  causes  the  surface  of  the 
latter  to^  lie  in  folds,  which  present  a  large  filtering  surface.  On 
the  table  there  is  a  specimen  of  one  of  these  bags  with  its  case  ; 
one  end  is  attached  to  a  pipe  through  which  the  liquid  runs  down 
and  fills  the  bag  below,  and  passing  through  thu  folds  of  the  bag, 
it  runs  out  clear,  leaving  all  solid  matter  behind.  The  liquid 
that  passes  through  these  bags  is,  of  course,  highly  coloured,  if  it 
is  a  solution  of  anything  like  ordinary  raw  sugar.  There  is  a 
specimen  on  the  table  of  the  result. 

The  liquid  now  passes  into  a  series  of  iror  cisterns,  where  it 
remains  until  it  is  wanted.  Vhen  almost  foiling  hot,  it  is  run 
into  the  top  of  an  iron  cistern,  like  a  large  steam  boiler  turned  on 
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end— a  vessel  made  of  cast  iron,  perhaps  20  feet  Idgh  by  7  in  diameter, 
and  capable  of  holding  from  15  to  20  tons  of  animal  charcoal. 
The  liquor  runs  into  the  top  of  this  cistern,  -which  is  nearly  filled 
■with  animal  charcoal,  and  gradually  percolates  down-wards 
through  it. 

Now,  I  have  shown  you  already  one  action  of  animal  charcoal. 
You  recollect  that  when  a  solution  of  dextrine  passes  through  a 
column  of  animal  charcoal,  it  loses  its  dextrine,  and  the  solution  of 
sugar  in  passing  through  the  animal  charcoal  loses  in  like  manner 
portions  of  the  albuminous  and  gummy  matter  contained  in  it. 
But  now  I  wish  to  show  you  another  action  which  is  very  remark- 
able, and  far  more  striking  at  first  sight  than  the  one  I  have 
mentioned.  I  refer  to  the  power  which  animal  charcoal  has  of 
absorbing  from  a  solution  many  vegetable  colouring  matters.  For 
the  purpose  of  exhibiting  this  power  I  will  choose  a  solution  of 
high  indigo,  and  show  you  its  efi'ect.  The  sugar,  in  passing  through 
this  column  of  animal  charcoal,  loses,  in  great  part,  the  coloiuing 
matters  which  it  originally  had,  and,  at  the  same  time,  as  I  told 
you,  some  of  the  less  visible  but  somewhat  more  important  bodies 
of  a  gummy  nature.  Here  are  two  solutions,  one  before  going 
through  animal  charcoal,  and  one  after,  and  you  see  the  difference, 
though  I  have  taken  a  not  very  favourable  specimen,  because  the 
liquor  had  been  running  through  for  some  time,  and,  therefore, 
the  decolorizing  power  of  the  charcoal  had  become  to  some  extent 
exhausted.  It  is  a  very  important  matter  to  the  refiner  to  get  the 
solution  of  a  good  colour,  and,  therefore,  great  care  is  taken  in 
this  process.  Now,  to  show  you  the  effect  of  the  charcoal  on  the 
solution  of  indigo : — I  might  have  chosen  caramel,  which  is, 
practically,  burnt  sugar,  or  many  other  colouring  matters,  such  as 
cochineal,  and  it  would  have  shown  the  same  result.  On  putting 
into  this  solution  of  indigo  some  powdered  animal  charcoal,  and 
boiling  the  two  together  for  some  minutes,  and  then  filtering  the 
liquid,  you  see  that  the  charcoal  has  removed  the  coloiuing  matter 
to  a  very  considerable  extent ;  and  the  same  effect  is  produced  on 
the  sugar  liquid  on  passing  it  through  these  large  charcoal  filters. 
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From  these  charcoal  filters,  the  liquor,  which  is  now  almost 
colourless,  passes  to  a  vacuum  pan,  the  mode  of  action  of  which  I 
have  already  described.  The  solution  is  concentrated  there  until  it 
becomes  a  supersaturated  solution.  It  is  then  caused  to  crystaUize, 
and  the  crystals  are  made  to  grow  in  size  by  the  admission  of  fresh 
portions  of  the  liquor  into  the  pan  from  time  to  time,  and  the 
evaporation  of  the  water  belonging  to  that  liquor,  untU  the  pan  is 
nearly  filled  with  a  mixture  of  grains  of  sugar  floating  in  a  hot 
saturated  solution  of  sugar,  plus  the  impurities  which  stiU  remain. 
When  the  "  boiler"  judges  that  the  mass  in  the  pan  is  of  sufficient 
strength,  he  stops  the  process  of  evaporation  by  simply  shutting  the 
valve  which  communicates  with  the  air-pump,  and  causes  the 
boUing  to  cease.  He  then  allows  the  temperature  of  the  mass  to 
rise  some  20  or  30  degrees.  Now,  what  is  the  effect  of  raising  the 
temperature  ?  As  I  have  stated,  and  shown  to  you  by  experiments, 
water  has  a  point  of  saturation  for  every  soluble  solid  at  each 
degree  of  temperature,  and,  as  a  rule — at  any  rate  it  is  the  case 
with  sugar — the  higher  the  temperature,  the  more  of  the  solid 
matter  will  dissolve.  Now,  we  had  here  a  mass  of  crystals  floating 
in  a  syrup,  saturated  at  a  temperature,  say  150°  E.  Now,  on 
raising  the  temperature  of  this  mass,  the  water  present  in  the 
syrup  becomes  capable  of  dissolving  an  increased  proportion  of  sugar, 
and  accordingly  some  small  portion  of  these  grains,  or  small  crystals, 
passes  again  into  solution ;  the  syrup  becomes  more  concentrated  at 
the  same  time  that  it  becomes  hotter.  This  heated  magma  of 
of  crystals  and  syrup  is  now  fiUed  out  as  rapidly  as  may  be  into  a 
series  of  moulds,  which  vary  in  size  in  different  refineries.  I  have 
here  a  specimen  of  one  of  the  smaller  size,  the  shape  of  which  wUl 
be  familiar  to  you ;  they  have  an  opening  at  the  bottom,  which  can 
be  readily  closed  or  opened.  In  these  moulds  the  mass  is  allowed 
to  stand  for  a  couple  of  days  or  so ;  first  it  stands  for  twenty-four 
hours,  when  it  becomes  entirely  set  into  a  hard  cake.  How  is  it 
caused  to  set  ? 

^To  ie  continued. J 
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THE  ICEEY  PEOCESS. 
From  Seport  presented  to  the  Chamber  of  Agriculture  of  Sasse-Terre, 
By  M.  Aeistibe  Lignieees. 

Gentlemeit, 

The  process  of  manufacture  invented  by  Dr.  leery,  of  Mauritius, 
consists,  as  you  know,  in  the  employment  of  insoluble  monosulphite 
of  lime.  It  is  distinguished  from  other  processes  in  use :  1st.  by  the 
operation  being  conducted  on  the  raw  material  at  its  natural  acidity; 
2nd.  by  the  inert  condition  of  the  substance  employed,  the 
action  of  which  is  regulated  by  the  degree  of  this  acidity ;  3rd. 
by  the  double  power  of  defecation  and  decoloration  which  this 
body  possesses  under  aforesaid  conditions ;  4th.  by  the  insolubility 
of  this  body,  which  after  its  action  is  easily  separated  from  the 
sugar  liquor,  and  consequently  can  bo  no  obstacle  to  crystallization ; 
5th.  by  the  economical  advantages  which  it  affords  in  placing  the 
required  materials  in  the  hands  of  the  manufacturers  themselves. 

The  sulphurous  liquid  which  holds  in  suspension  [?J  the  monosul- 
phite of  lime  is  produced  by  the  burning  of  raw  sulphur  in  a 
patented  apparatus.  Placed  in  the  factory  itself  this  apparatus  gives 
in  the  best  possible  conditions,  and  to  the  required  extent,  all  the 
monosulphite  needful  for  the  largest  manufactories. 

Besides,  filtration  by  animal  charcoal  is  replaced  by  a  mechanical 
filtration  through  gravel  or  sand,  or  by  subsidence.  Ail  sorts  of 
filters  may  be  used,  and  the  decantation  may  be  effected  in  any 
tank  the  operator  chooses. 

I  will  now,  gentlemen,  give  you  a  brief  account  of  the  three 
trials  which  I  have  here  made  of  this  new  process  of  manufacture. 

It  is  long  since  the  system  of  Pere  Labat  was  in  use  in  either 
Mauritius  or  Eeunion,  neither  have  I  received  any  information  as 
to  the  mode  of  the  use  of  monosulphite  of  lime  in  these  primitive 
apparatus.  I  was  reduced,  therefore,  to  the  necessity  of  numerous 
trials.  The  following  is  the  method  of  its  use  at  which  I  even- 
tually arrived,  by  being  convinced  that  the  new  experiments  gave 
the  best  results.  Into  the  juice  at  the  moment  when  it  flows  into  the 
grande  a  quantity  of  monosulphite  of  lime  is  put,  equal  to  2  or  3  per 
cent,  of  the  volume  of  juice  which  it  contains.  Then  the  operation 
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is  allo-vred  to  proceed  as  usual,  until  the  juice  reaches  the  3rd 
copper.  Then  after  the  scum  has  heen  taten  off  as  completely  as 
possible,  small  'quantities  of  clear  mUk  of  lime  are  added  to  the 
boiling  liquor,  in  order  that  the  acidity  of  the  juice  may  be  reduced 
to  the  right  degree. 

It  is  very  necessary  to  take  note  of  this  proportion,  because  if 
the  juice  -were  too  acid,  or  if  it  became  too  aUaline  the  results 
would  no  doubt  he  injurious.  Still  this  operation,  if  delicate,  is 
very  simple,  and  the  boilers  -would,  after  a  few  days'  trial,  find  it 
easy  to  carry  it  out  properly. 

^Tien  the  juice  has  reached  a  density  of  25°  B.  it  is  taken  from 
the  battery  to  the  subsider,  where  it  soon  deposits  monosulphite, 
in  fact  all  which  it  holds  in  suspension.  On  issuing  from  the 
subsider  it  goes  into  the  boUing  copper,  whatever  fonn  may  he 
used.  At  this  moment  it  is  perfectly  limpid  and  of  a  cleiw  light 
colour,  and  altogether  comparable  to  the  most  beautiful  juice 
filtered  through  animal  charcoal.  "When  placed  in  hhds.  the  sugar 
obtained  is  firm,  does  not  sink  down,  and  shows  the  ordinary  results 
on  the  scale.  The  syrups  which  drain  from  it  rn-e  very  pure,  and 
of  a  beautiful  colour,  and  what  is  remarkable,  when  placed  in 
cisterns  they  soon  begin  to  deposit  large  crystals. 

It  is  certainly  in  the  reboiling  of  these  syrups,  that  the  planter 
will  deiive  the  greatest  advantage  from  this  process,  because  the 
glucose  which  is  found  in  large  proportion  in  colonial  sugar 
disappears  completely.  As  was  stated  by  31.  Dubrunfaut  in  an 
article  in  the  Jfoniteur  Seientijic,  of  loth  May,  1870, 

"A  Bourton  (Eeuuion)  proprietor  "  says  he  "  has  submitted  to  me  two 
samples  of  sugar  one  prepared  by  the  usual  method,  the  other  by  Dr.  Icerj-'a 
new  process,  which  is  based  on  the  use  of  monosulphite  of  lime.  We  hare 
ascertained  to  our  great  astonishment  that  the  sugar  from  the  leery  process 
very  light  coloiu-ed,  and  pure  in  taste,  had  the  standard  of  nearly  pure  sugar 
and  that  it  was  quite  free  from  glucose,  whilst  the  sugar  prepared  by  the 
ordinary  process  was  very  impure  and  glucosic." 

The  sample  ISo.  1  which  I  lay  before  you  has  been  valued  at 
Pointe  a  Pitre,  at  Is.  2d.  per  cwt.  above  good  4ths.  This  estimate 
wiU  not  appear  exaggerated  if  you  take  notice  of  the  purity  of  the 
sugar.  Dissolve  it  in  a  glass  of  water  and  you  wUi  see  that  in  colour 
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there  is  little  difiference  between  this  solution  and  that  made  from 
the  factory  sugar  No.  1 .  Sample  No.  2  is  exactly  the  same  as  the 
former  except  that  instead  of  being  drained,  it  has  been 
centrifugaled.  You  will  observe  that  it  is  quite  white  and  may  be 
compared  as  to  colour  with  the  beautiful  seconds  of  the  great 
factories.  It  does  not  possess  the  yellow  or  grey  cast  which 
centrifugaled  sugars,  those  which  have  not  been  passed  through 
animal  charcoal,  usually  haver. 

In  the  Bourbon  factories,  where  the  evaporation  and  crystalliza- 
tion are  carried  on  by  the  naked  fire  and  at  a  low  temperature, 
monosulphite  of  lime  is  used  in  the  following  manner.  After 
defecation  by  this  agent  the  scum  is  carefully  removed  and  then 
small  quantities  of  lime  which  has  been  previously  slaked  either 
with  juice  or  with  water  are  added  until  the  degree  of  acidity  is 
attained ;  it  is  then  defecated  afresh  'and  the  juice  transferred  to 
a  subsider,  whence  it  soon  comes  out  pure  and  limpid  ready  to 
be  sent  to  the  evaporating  apparatus. 

It  is  very  necessary  in  this  process  carefully  to  watch  the 
development  of  acidity  in  order  to  reduce  it,  if  it  is  excessive. 

After  two  days'  work  at  the  Bourbon  factory,  Les  Mineurs, 
where  I  made  trial  of  the  process,  the  sugar  boiler  acquitted 
himself  wonderfully  in  this  operation.  As  in  the  coppers  of  Pere 
Labat,  the  juice  when  evaporated  to  25°  was  sent  into  the  subsider  to 
be  thence  transferred  to  the  boiling  apparatus.  At  the  factory  Les 
Mineurs,  eight  or  nine  hours  are  usually  required  to  finish  a 
charge  in  each  AVetzel,  whilst  by  using  monosulphite  of  lime  the 
boiling  never  lasted  more  than  six  hours  and  a  half.  It  is  further 
remai-kable  that  the  tubes  of  the  "Wetzel,  did  not  as  in  the  manu- 
facture by  Ume  and  sulphite  of  soda,  become  coated  with  that  hard 
white  substance  which  takes  so  much  trouble  to  remove.  This  is 
not  surprising  since  the  juice  being  completely  defecated  and 
purified  by  monosulphite  of  Ume  no  longer  contained  dirt  liable  to 
adhere  to  the  tubes,  and  the  boiling  of  the  sugar  is  from  this  cause 
alone  more  rapid. 

Instead  of  sulisiders,  the  filter  presses  of  Du  Eieux  and  Boettger  and  Co., 
may  be  used  the  price  of  which  in  France  is  3200  fr.  (£128),  for  an  apparatxil 
yielding  such  operation  300  kilogrammea  of  pressed  residue. 
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The  results  obtained  at  Les  Mineurs  are  as  satisfactory  as  could 
be  expected  from  a  first  trial.  Several  amongst  you,  gentlemen,  can 
testify  to  this.  The  sugar  which  was  made  and  which  was 
comparable  to  the  finest  2nd  class  sugars  of  the  great  factories 
would  doubtless  have  been  worth  as  much  as  the  samples  3  and  4 
which  I  received  from  Reunion,  and  which  I  had  the  honour  to 
submit  to  you,  if  it  had  been  possible  as  Dr.  leery  particularly 
recommends  to  give  to  every  wrought  iron  surface  in  the  apparatus  at 
least  two  coats  of  paint,  in  order  to  prevent  the  formation  of  sulphide 
of  iron.  But  it  was  necessary  to  take  off  the  large  crop  which  was 
to  be  operated  on  rapidly,  and  in  the  hurry  only  one  coat  of  paint 
could  be  given,  'and  then  unfortunately  one  shoot  had  been 
forgotten.  It  is  to  this  doubtless,  that  the  grey  tint  of  the  sugar 
must  be  attributed.  Nevertheless  in  spite  of  the  defective  colour 
the  sugar  was  worth  at  least  7d.  per  cwt.  more  than  the  sugar 
usually  made  in  this  factory  by  means  of  the  sulphite  of  soda,  and 
it  has  further  been  proved  that  if  on  centrifugaling,  the  quantity 
of  sugar  produced  by  the  new  method  is  not  greater,  neither  is  it 
less  ;  the  same  observation  may  be  made  as  to  the  low  products. 

At  the  Clugny  factory,  by  Canal,  I  have  also  applied  the  leery 
process.  It  happened  there  that  the  plant  obliged  us  to  modify 
the  use  of  the  monosulphite.  The  operations  were  conducted  in 
the  following  order  : — 

Ist.  Defecation  by  lime  in  proportions  varying  with  the  acidity 
of  the  juice. 

2nd.  Eemoval  of  the  scum. 

3rd.  Second  defecation,  with  monosulphite  of  lime. 

4th.  Passing  the  juice  through  the  filters. 

These  operations  altogether  only  take  up  the  same  time  as  in 
the  ordinary  manufacture.  The  proof  of  it  is  in  this  fact,  which 
the  director  of  the  factory  can  attest,  that  during  this  trial,  which 
had  been  made  under  his  eyes  and  with  his  obliging  assistance, 
there  had  not  been  less  sugar  made  than  usual. 

I  must  however  admit  that  the  skimming  by  hand  after  the 
defecation  by  Ume  is  relatively  too  long  an  operation,  and  was  not 
in  keeping  with  the  splendid  plant  of  the  great  factoiy  ;  but  I  will 
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add,  that  at  Clugny  even,  I  perceived  during  the  tiial  that  it  ■would 
be  easy  to  remedy  this.  In  fact,  there  is  nothing  to  prevent  (after 
settling  a  short  time  in  a  subsider,  which  allows  the  greater  part 
of  the  dirt  to  solidify,)  the  juice  being  drawn  off  by  a  special 
monie  jus  and  conducted  into  the  same  or  any  other  subsider,  to 
be  submitted  to  the  action  of  the  monosulphite  of  lime  and  the 
second  defecation.  This  would  not  need  more  manual  labour,  but 
merely  some  taps  with  which  this  operation  could  be  accomplished. 

During  these  trials  the  filters  were  filled  not  with  gravel  or 
sand  as  Dr.  leery  recommends,  but  with  old  charcoal  washed  in 
cold  water  and  not  revivified.  This  was  a  mistake.  The  director 
of  the  factory  besides  many  other  competent  persons  who  assisted 
at  the  operations,  soon  acknowledged  it.  The  sugars  were  not 
however  spoilt  by  it.  The  samples  which  you  have  before  you 
leave  nothing  to  be  wished,  they  are  in  all  respects  equal  to  the 
most  beautiful  sugars  of  the  Clugny  factory. 

Here  a  very  important  question  presents  itself:  that  of  return. 

At  r  net  a  Fere  Labat  manufactory,  and  at  Miaeurs,  a  Bourbon 
factory,  there  was  no  difference  in  the  returns.  It  was  not  the  same 
at  the  factory  of  Clugny.  "W'e  there  remai-ked  an  increase  in  the 
return  of  the  1st  crystallization  and  a  decrease  in  that  of  the  2nd. 
But  the  formation  of  froth  in  the  boUing  apparatus  was  observed  in 
the  two  trials.  This  froth  was  evidently  occasioned  by  the  presence 
of  nitrogenous  matter  in  the  pores  of  the  old  charcoal  not  revivified, 
and  which  came  in  contact  with  the  juice  during  the  two  filtrations 
to  which  it  was  submitted.  Is  it  then  to  the  emplo3rment  of  this 
old  charcoal  that  we  must  attribute  the  diminished  return  ?  I  am 
inclined  to  think  so ;  because  M.  Mazerieux  writes  me  thus :  "In 
the  factories  of  the  island  of  Eeunion  20,642  hectoUtres,  (45-4124 
galls.)  of  juice  have  yielded  : — 

e.  d. 

237  tons  of  white  sugar,  Ists,  at  27  10  per  cwt. 
48f  „  „         2nd3  „  26  3 

30    „  „         3rds  „  21  4 

12i  „  „         4ths  „  20  3 

Total  328J  tons,  or  a  return  of  24lb3.  of  sugar  to  22  gallons  of 
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juice,  a  return  similar  to  that  foi-merly  obtained  in  this  factory,  of 
sugar  No.  1 3  and  below.  It  must  be  obsen-ed  that  the  j  uice  was  from 
canes  grown  on  marshy  ground  and  that  it  was  comparatively  poor." 

I  must  now  tell  you,  gentlemen,  what  it  would  cost  to  employ 
the  process  ia  the  different  factories  of  our  colony. 

1st.  Ordinary  Pere  Labat  factories.  I  take,  for  example,  one  able 
to  turn  out  annually  200  hhds.  at  least.  The  expense  to  be 
incurred  in  this  would  be  : 

£  8. 

Ist.  Cost  of  apparatus  for  making  the  monosulphite  of  lime  101  12* 

2nd.     ,,     One  subsider   52  0 

3rd.  Payment  to  Dr.  leery  for  200  hhds   100  0 

4th.         ,,         M.  Colongon  for  use  of  subsider  ....    20  0 

£273  12 

Then  the  sugars  obtained  by  this  process  being  valued  at  least 
Is.  2d.  per  cwt.  above  good  fourths,  this  extra  value  alone  would 
nearly  cover  in  the  first  year  of  the  establishment,  all  the  expenses 
which  it  has  caused  ;  and  as  one  of  the  advantages  of  this  new 
method  consists  in  the  reboiling  of  syrups  entirely  deprived  of 
glucose,  ;it3  use  would  leave,  even  the  first  year,  a  profit  to  the 
planter. 

It  is  useless  to  remark  on  the  expense  of  the  production  of 
monosulphite  of  lime,  because  it  is  insignificant.  In  Mauritius, 
and  in  Reunion,  where  Dr.  Icciy's  system  has  been  practised  for 
some  years,  this  expense  is  fixed  at  12 J  centimes,  per  500  kilogrs. 
(about  2id.  per  ton)  of  sugar. 

It  only  consisted  at  I'llet  in  the  price  of  the  sulphur  used,  the 
workmen  employed  being  able  to  lend  a  hand  in  its  manufacture. 
It  is  true  that  it  reached  lOd.  per  ton  at  the  factory  of  Mineurs  and 
Is.  at  that  of  Clugny,  but  here  everything  had  been  done  in 
haste  for  the  trial  of  the  new  process,  and  without  regard  to 
economy  either  iu  labour,  or  in  the  placing  of  the  monosulphite 
apparatus. 

*  Tho  prices  here  given  are  those  of  the  apparatus  delivered  in  France, 
it  is  needful  to  take  into  account  the  expense  of  packing,  of  freight,  caniage, 
and  of  setting  up,  about  8  per  cent,  of  the  value  of  tho  machines; 
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The  expenses  at  Clugny  have  been  calculated  as  under : — 

8.  d. 

.  ,        ,     f  2|-  bushels  of  lime   2  0 

Materials  used,  .  , 

\  22  lbs.  of  sulphur   4  4 

Manufacture . , . .    1  sHUed  workman,  24  hours . .    8  0 

Carrying    2  labourers,  24  hours   6  5 

Total  for  24  hours  £1    0  9 

for  the  manufacture  of  20  tons  of  sugar,  a  trifle  over  Is.  per  ton. 

If  the  apparatus  had  been  placed  at  a  convenient  level,  the 
expense  of  the  two  labourers  employed  to  carry  the  monosulphite 
might  have  been  saved,  by  the  use  of  a  gutter.  Again,  we  believed 
that  at  the  first  trial  it  was  necessary  to  have  a  skilled  workman 
at  8s.  to  prepare  the  monosulphite,  but  we  soon  saw  that  a  common 
labourer  at  3s.  3d.  would  have  been  quite  able,  under  superin- 
tendence of  the  manager,  to  do  all  the  work.  T"or  the  rest,  we 
see  no  reason  to  prevent  the  preparation  in  Guadeloupe  of  mono- 
sulphite of  Kme  as  cheaply  as  in  Mauritius  and  Eeunion. 

The  expense  of  monosulphite  is  then  insignificant,  as  I  have  said 
before.  On  the  contrary,  the  planters  use  at  present  a  rather 
expensive  chemical  to  improve  the  produce  of  the  Pere  Lahat 
apparatus ;  the  chemical  thus  employed  is  sulphite  of  soda.  Of 
the  expense  of  this  agent,  which  is  not  always  successful,  and 
which  leaves  the  syrups  in  a  state  which  renders  their  reboiling 
very  difficult,  it  is  needful  to  take  account. 

Its  cost  is  6s.  6d.  per  hhd.,  or  £65  for  200  hhds. 

2nd.  Bourbon  factory  producing  at  least  600  hhds.  of  sugar;  this 

establishment  would  need  : — 

1st.  A  monosulphite  apparatus  £101  12  0 

2nd.   Two   subsiders  for  juice  from 

defecators   104    0  0 

8rd.   One  subsider  for  juice  25°B   68  0  0 

Bounty  payable  to  Dr.  leery  on  600  hhds.  300  0  0 

Bounty  payable  to  M.  Colongon  for  use 

of  3  subsiders    40  0  0 


£613  12  0 
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To  the  expense  the  establishment  must  add  yeai-ly  that  of  the 
manufacture  of  monosulphite  of  lime,  say  600  hhds.  at  12^ 
centimes  =  £3. 

If  we  then  should  obtain  from  the  leery  process  in  Guadeloupe, 
merely  the  results  of  the  trials  which  have  been  made  at  Mineurs, 
the  Bourbon  factories  would  make  a  good  thing  by  adopting  it.  In 
fact,  gentlemen,  on  the  one  hand  they  would  economise  what  they 
now  expend  in  sulphite  of  soda,  and  which  for  600  hhds.  at 
6s.  6d.  would  reach  per  year   £196  16  0 

On  the  other  hand  from  sugar  such  as  manufactured  in 
March  last  (valued  by  those  who  assisted  in  the  trial 
at  7d.  per  cwt.  more  than  that  made  by  sulphite  of 
Boda)  they  would  gain  on  the  produce  of  600 
hhds.  of  sugar,  an  extra  amount  of    360    0  0 

Total  £556  16  0 


A  sum  which  with  £56  would  nearly  cover  the  disbursements  of 
the  first  year,  and  by  an  annual  expense  of  £3  for  monosulphite  of 
lime  they  would  make  in  the  account  of  the  following  seasons  a  profit 
of  £556. 

But  it  is  not  certain  that  this  is  the  whole  of  the  benefit  they 
would  derive  from  the  new  process.  I  have  taken  as  the  base  of 
the  calculations  an  increase  of  1-50  fr.  per  100  kilos  (7d.  per  cwt.) 
as  fixed  during  the  March  experiments.  Evidently  if  the  precau- 
tions directed  by  Dr.  leery  had  been  taken  and  the  wrought  iron  parts 
had  received  two  coats  of  paint,  the  formation  of  sulphite  of  iron 
would  have  been  prevented  and  the  sugars  manufactured  would 
have  been  as  good  in  quality  as  those  from  Eeunion  which  I  have 
shown  you,  and  then  in  place  of  an  increase  of  1"50  fr.  the  increase 
in  value  would  have  been  double  at  least. 

And  what  besides  would  these  factories  have  to  do  if  they  wished 
to  adopt  the  new  processes,  [of  the  central  factories]  especially  if 
they  wished  to  produce  such  sugars  as  those  of  the  samples  6  and 
7  fi-om  Eeunion.    It  would  be  necessary  for  them  to  adopt  the 
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double  filtration  of  revivified  animal  charcoal  and  consequently 

to  incur  tlie  following  expenses  : —                        £  8.  d. 

1st.  Cost  of  six  filters  @  £34  each                 204  0  0 

2nd.    ,,     one  washing  apparatus                    60  0  0 

3rd.    „    steam  heater                                48  0  0 

4th.  furnace  for  revivifying  charcoal 

with  metal  chimney  and  other 

accessories                           •  268  0  0 

5th.     ,,     supply  of  charcoal                        233  12  0 

6th.     „     steam  engine  for  the  workshop  . .  120  0  0 

7th.    „    miscellaneous  expenses  @  8  %  . .    74  13  0 

Total   £1008    5  0 

And  to  these  expenses,  double  of  those  which  are  required  by 
tiie  leery  process,  it  would  be  needful  to  add  annually,  instead  of 
75  frs.  (£3,)  the  cost  of  providing  monosulphite,  the  enormous 
expenses  of  revivifying  and  replacing  the  animal  charcoal,  the 
production  of  steam,  &c.,  &c.,  that  is  to  say  a  sum  which  would 
probably  exceed  4000  francs  (£160.) 

Srd.   Great  factories  evaporating  and  boiling  in  vacuum. 

The  experiment  which  was  made  at  Clugny  has  proved  that 
the  manufacture  may  be  carried  on  with  the  leery  process  without 
the  least  change  in  the  working. 

It  appears  to  me,  however,  that  it  would  be  useful  to  add  a 
monte-jus,  in  order  to  avoid  the  skimming  of  the  juice  by  hand  after 
the  defecation  by  lime.  Some  persons  think  that  it  would  be 
advisable  to  add  two  or  three  defecators  to  render  the  general 
operations  more  speedy;  I  do  not  see  any  great  necessity  for  them; 
but  as  these  defecators  could  do  no  harm,  they  might  be  added 
to  the  plant  of  the  factory  without  inconvenience. 

Thus  the  needful  expenses  for  the  application  of  the  process, 
which  I  might  call  the  expenses  of  installation  because  they  would 
only  be  made  once,  would  consist  of 

1st.  Cost  of  a  monte-jus  ; 

2nd.    ,,   of  two  or  three  defecators  ; 

5rd.     „   of  monosulphite  of  lime  apparatus ; 
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4th.  Bounty  to  be  paid  to  Dr.  leery,  -vrhicli  ■will  vary  between 
5  to  20,000  francs  (£200  to  £800). 

But  the  annual  expenses,  those  -n-hich  may  be  called  the  produc- 
tive expenses,  ■would  be  singularly  diminished  •with  this  process. 
Instead  of  the  considerable  sums  expended  in  animal  charcoal 
and  in  its  revivification,  sums  which  according  to  the  quantity  of 
the  sugar  manufactured  reach  10,  20,  30,  or  50,000  francs,  the 
factory  -would  only  have  been  put  to  the  expense  of  two  coats 
of  paint,  a  little  stronger  than  are  generally  given  other  years 
to  the  machinery,  of  a  quantity  of  gravel,  or  broken  stones, 
and  a  supply  of  lime  and  of  sulphur,  needful  for  the  production 
of  the  monosulphitc  of  lime  which  it  would  use.  Some  hundreds 
of  francs  would  thus  replace  some  thousands. 

Criticism  has,  however,  been  raised  against  this  very  econ- 
omical process.  It  has  been  afSrmed  without  any  endeavour  to 
prove  by  arguments  founded  on  fact,  that  the  new  process 
will  not  succeed  in  practice.  But,  fortunately,  the  contrary 
has  been  established  in  a  most  satisfactory  manner  by  the 
experiments  made  at  Clugny  and  at  Mineurs.  I  have  been  able  to 
obtain  in  these  factories  the  sugars  which  I  have  shown  to  you,  and 
by  proceeding  as  in  manufacture — and  notwithstanding  hesitation, 
very  natural  to  a  first  trial — I  have  proved  that  it  is  undoubtedly 
simple  and  easy,  and  consequently  quite  practical.  Besides  it 
win  be  very  difficult  for  the  process  to  lose  this  character  when 
we  know  that,  in  ilauritius,  65  factories  have  been  benefited 
by  it,  in  obtaining  unhoped  for  results,  and  that  in  Eeunion  the" 
number  of  those  who  adopt  it  increases  daily. 

But  in  particularizing  the  objections  it  has  been  further  said 
that  the  coats  of  red  lead  which  Dr.  leery  desires  should  cover 
the  wrought  iron  parts  of  the  sugar  machinery,  would  be  worn  out 
in  a  very  short  time,  and  would  not  long  prevent  the  formation  of 
sulphite  of  iron.  To  whom  should  we  apply  on  this  point,  to 
those  who  speak  without  experience?  or  to  Dr.  leery,  who  is 
at  the  same  time  a  man  of  science  and  a  practical  man  ? 

Further  I  can  stUl  answer  by  facts.  At  Mineurs,  to  some 
of  the  wrought  iron  boilers,  a  single  coat  of  red  lead  paint  had 
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been  given  in  haste,  and  this  slight  coating  had  perfectly  resisted, 
during  five  weeks  of  manufacture,  the  strong  fire  of  the  apparatus 
and  the  friction  of  the  wooden  ladles  which  served  to  transfer  the 
juice. 

The  conclusions  which  may  be  drawn  from  the  above  are,  gentle- 
men, 1st.  that  the  great  factories  such  as  those  already  established, 
would  have  very  marked  advantage  in  employing  the  [leery] 
process.  2nd.  That  the  results  would  be  more  decided  still,  in  the 
small  Bourbon  factories,  which  would  be  enabled,  thanks  to 
this  process,  to  produce  the  same  products  as  the  great  factories 
where  the  double  filtration  is  practiced;  and  3rd.  that  the  ordinary 
factories,  whilst  being  able  sensibly  to  improve  their  produce, 
would  be  able  to  reboil  their  syrups;  and  that  the  expense 
necessary  for  each  of  these  modes  of  manufacture  would  be  very 
nearly  covered  by  the  benefits  realized  the  first  year. 


LIME  AND  MANURE  FOR  CAITE  SOILS  IN  THE 
WEST  INDIES. 

By  Dr.  T.  L.  Phtpson,  F.C.S., 
Corrttponding  Member  of  the  Chemical  Society  of  Faris, 


It  appears  from  a  recent  article  in  the  West  Indian  that  a  large 
export  trade  in  lime  has,  of  late  years,  grown  up  at  Barbados  for 
Demerai-a,  where  it  is  applied  to  the  fields  as  manure.  The  shipment 
last  year,  we  are  told,  reached  11,000  hhds.,  making  the  chief 
article  of  freight  on  board  the  schooners  trading  between  the  two 
colonies. 

Now,  a  great  portion  of  this  lime  having  been  imported  at 
Demerara  upon  my  recommendation,  it  becomes  my  duty  to  warn  the 
owners  of  Demerara  estates  against  a  species  of  lime  rather  exten- 
sively used,  I  believe,  in  Barbados  which  is  of  very  bad  quality, 
and  unsuitable  to  the  agricultural  purpose  for  which  it  is 
employed.    It  is  neither  a  pure  limestone  nor  a  mai-l,  but  a 
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detestable  kind  of  dolomite  containing  a  large  proportion  of  man- 
ganese, protoxide  of  iron  and  magnesia.  The  manganese  in  it  is  so 
abundant  as  to  show  here  and  there  in  brown  spots  upon  the 
surface,  and  even  when  these  are  not  visible,  the  specimens  yield 
an  abundant  evolution  of  chlorine  gas  when  dissolved  in  hydro- 
chloric acid,  which  is  due  to  the  oxide  of  manganese  present.  I 
consider  this  to  be  about  the  worst  possible  description  of  Hme  for 
agricultural  purposes ;  and  it  is  to  be  hoped,  not  only  that  the 
Demerara  planters  are  not  importing  it  largely,  but  that  in  Barbados 
its  use  may  be  altogether  discarded. 

Coral  rock,  shells,  marl,  chalk,  or  compact  limestone  ground,  are 
the  proper  kinds  of  lime  required  in  our  cane  fields;  they  may 
either  be  burnt  or  unbumt ;  if  not  burnt  they  should  be  ground 
fine,  and  if  burnt  should  be  allowed  to  slake  thoroughly,  and  not 
be  applied  to  the  land  in  a  caustic  state  (i.e.,  as  quick  lime),  except 
where  the  soil  contains  an  excess  of  acid  organic  matter,  or  ap- 
proaches to  a  peaty  nature. 

Of  all  limestones  I  would  prefer  for  the  Demerara  soils  a  good 
marl ;  it  is  easily  pulverized,  contains  a  notable  amount  of  phos- 
phates and  some  sulphate,  often  a  little  potash  also,  and  requires 
no  slaking.  But  it  is  perhaps  not  always  easy  to  procure  such  an 
article.  However  that  may  be,  it  is  almost  as  shortsighted  to 
import  bad  limestone  from  Barbados  as  it  would  be  to  ship  from 
England  any  of  those  sewage  manures  which  contain  from  50  to 
70  per  cent,  of  clay,  sand  and  moisture,  and  to  which  chemical 
analysis  has  only  assigned  a  value  of  twelve  to  fourteen  shillings 
per  ton. 

Much  benefit  would  also  result  if  the  Hme  were  applied  in  three 
successive  forms  :  for  instance,  the  first  season  a  dressing  of  chalk 
or  shells  (carbonate  of  lime) ;  the  next,  a  rather  smaller  supply  of 
gypsum  (sulphate  of  Ume)  ;  and  the  third,  a  liberal  supply  of 
crushed  bone  (phosphate  of  lime)  or  bone  meal.  Now,  one  of  the 
advantages  of  the  Urban  cane  manure,  which  I  have  more  than 
once  alluded  to  in  this  journal,  is  that  it  supplies  lime  in  these 
three  forms,  and  as  manufactured  at  Bloxwitch  for  the  Demerara 
estates,  this  particular  feature  in  its  composition  is  expressly  given 


Jvyi:  1,  1872. 


TltE  SUGAR  CAlfE. 


313 


to  it,  so  that,  whilst  supplying  the  plant  with  all  the  other 
ingredients  it  requires,  it  enables  the  planter  to  dispense  with  the 
costly  operation  of  liming.  I  am  thoroughly  convinced  that  the 
nse  of  this  manure  upon  the  same  estate  for  a  period  of,  say,  fire 
seasons,  would  produce  the  same  results  to  the  planter,  as  if  he 
had  limed  his  soils  and  alternated  the  liming  with  the  best  manure 
imaginable,  and,  of  course,  at  considerably  less  expense. 

Some  of  my  readers  have  enquired  why  I  do  not  recommend 
acid  manures,  such  as  superphosphate,  phospho  guano,  and  acidified 
Peruvian  guano,  as  a  source  of  lime  and  other  ingredients  for  (he 
Demerara  and  Barbados  soils?  It  is  simply, for  the  reason  which 
I  have  before  given  in  this  journal  (and  applies  to  all  the  West 
India  soils  that  I  have  hitherto  examined),  namely,  the  rather 
limited  supply  of  lime  in  these  soils  and  their  tendency  to  become 
acid,  to  which  it  may  be  added  the  presence  in  many  of  them  of  a 
considerable  quantity  of  protoxide  of  iron. 

It  is  evident  that  every  molecule  of  what  is  called  biphosphate 
of  lime  or  acid  phosphate  of  lime,  must  meet  with  at  least  one 
molecule  of  lime  in  the  soil,  and  so  become  neutralized  before  it 
can  be  touched  by  the  rootlets  of  any  plant.  It  appears  that  in 
some  well  made  superphosphates  this  change  takes  place  to  a 
certain  extent  in  the  manure  before  it  reaches  the  soil,  but  it  is 
only  partial  and  it  is  rare  that  more  than  2  to  4  per  cent,  of 
precipitated,  or  "reduced,"  phosphate  as  it  is  sometimes  called,  is 
met  with  in  any  superphosphate,  all  the  remainder  of  the  phos- 
phate consisting  of  acid  biphosphate  and  a  little  ordinary  phosphate 
of  lime.  Here  again,  the  Urban  cane  manure  has  the  advantage, 
for  precipitated  phosphate  manufactured  for  this  purpose  is 
expressly  added  to  that  which  is  destined  for  the  Demerara  soils, 
forming  a  fourth  state  in  which  the  lime  exists  in  this  manure. 

Not  only  is  there  not  lime  enough  in  many  of  the  Demerara  and 
Barbados  cane  soils  to  supply  the  molecule  necessary  to  neutralize 
the  acid  phosphate,  but  often  there  is  presen-c  a  considerable  amount 
of  protoxide  of  iron,  which  is  worse  still,  for  in  this  case  a  phos- 
phate of  protoxide  of  iron  is  formed  and  proves  highly  injurious  to 
ths  crop  s.    These  soils  which  contain  much  protoxide  of  iron  are 
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usually  of  a  dark  colour  (ia  Barbados,  dark  gi-eeri,  when  dry, 
approaching  to  brown),  we  meet  with  them  in  Barbados  and 
Jariiaica  oftener  than  in  Demerara,  and  they  burn  very  red.  Some 
specimens  which  I  have  analysed  give  8  to  10  per  cent,  of  oxide 
of  iron,  whilst  2i}  to  4  per  cent,  is  a  normal  amount  in  all  West 
India  cane  soils  of  ordinary  quality.  "When  there  is  much  pro- 
toxide of  iron  the  application  of  lime  in  some '  form  or  other 
followed  by  manure,  and  the  greatest  amount  of  aeration 
possible  will,  in  a  little  time,  remedy  the  evil,  but  will  often 
require  three  or  four  seasons. 

Laboratort/  of  Analytical  Chemistry, 
Tittney,  London,  S.  W. 


MODERN  VIEWS  O^T  FILTEATIOIS^. 
Br  J.  V.  Divis. 

From  the 

"ZtH&t\)\iU  fur  Zutfterfntiustrfe," 

Prague. 

Animal  charcoal  owes  its  great  importance  in  the  sugar 
manufacture  to  two  chief  properties:  the  absorption  of  the  lime,  and 
the  elimination  of  the  foreign  substances  of  the  juice. 

Chemists  have  repeatedly  endeavoured  to  determine  the 
constitution  of  animal  charcoal,  and  to  explain  its  properties  fully. 
The  solution  of  these  different  questions  is  so  much  more 
desirable,  as  it  would  then  be  easier  to  discover  a  substitutfc  for 
this  useful  but  costly  article. 

In  the  course  of  time  various  theories  have  been  set  up  to 
explain  the  phenomena  which  happen  in  the  filtration  of  the 
juice.  The  chemist  Anthon  ascribes  the  absoi-ption  of  the  lime  to 
the  carbonic  acid  which  Appears  to  exist  in  a  condensed  state  in  the 
pores  of  the  animal  charcoal,  and  which  transforms  the  soluble  caustic 
lime  into  insoluble  carbonate  of  lime.  I  cannot  endorse  this  opinion. 
If  even  the  char  had  absorbed  from  the  air  a  considerable  quantity  of 
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gas,  the  greater  part  would  be  thrown  off  again  during  the 
steaming  of  the  filter.  The  expansion  of  the  gas  increases  with 
the  temperature  and  therefore  the  animal  charcoal  could  not  retain 
carbonic  acid  in  the  presence  of  steam  of  a  high  temperature. 
A  further  proof  of  the  disengagement  of  the  gas  is  the  disagreeable 
smell  proceeding  from  the  filter  whilst  being  steamed. 

During  some  careful  researches  on  animal  charcoal,  I  arrived  at 
the  conviction  that  it  retained  the  lime  absorbed  in  the  state  of 
caustic  lime,  which,  when  treated  with  a  solution  of  sal  ammoniac, 
disengages  the  ammonia,  and  if  this  ammonia  could  be  collected  by 
an  acid  of  precise  standard  it  would  be  easy  to  discover  the 
quantity  of  caustic  lime  contained  in  the  charcoal.  It  is  on  this 
experience  that  I  base  my  new  method  of  revivication  through 
sal  ammoniac. 

It  is  only  through  the  influence  of  the  air — by  the  carbonic 
acid  which  it  contains — that  the  caustic  lime  is  transformed  into 
carbonate  of  lime,  and  it  is  in  this  way  that  the  Schatten  process 
of  revivication  by  hydrochloric  acid  becomes  the  more  reasonable 
the  sooner  the  char  and  the  acid  are  brought  together  after  the 
filtration.  The  decomposition  of  the  caustic  lime  is  effected 
without  the  disengagement  of  the  gas,  that  of  the  carbonate  of  lime 
with  considerable  production  of  gaseous  bubbles,  which  adhere  to ' 
the  char  and  neutralize  the  energetic  action  of  the  acid.  It  is  here 
a  mistake  has  very  often  been  committed.  For  instance,  I  remarked 
in  a  sugar  factory  the  filter  head  connected  with  a  tube  of  which 
the  purpose  was,  after  the  washing,  to  conduct  a  current  of  carbonic 
acid  into  the  filter,  thus  to  revivify  the  animal  charcoal  by  trans- 
forming all  the  lime  into  corresponding  carbonate  !  I  think  it  is 
needless  to  point  out  the  uselessness  or  the  injurious  nature  of  this 
operation. 

In  course  of  time  some  carbon'ite  of  lime  is  formed  in  the  charcoal 
notwithstanding  the  greatest  care,  but  this  is  far  from  being  as 
injurious  in  filtration  as  an  accumulation  of  organic  matter.  In 
the  sugar  manufacture  it  is  an.  old  and  apparently  universal  preju- 
dice, that  animal  charcoal  should  not  contain  more  than  1 1  per 
cent,  of  carbonate  of  lime ;  and  that  this  limit  should  not  bo  passed 
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if  you  would  avoid  turbid  juice  and  bad  filtration.  In  truth,  this 
principle  is  unsound  at  the  bottom,  and  I  will  give  an  instance  to 
disprove  it. 

Not  long  after  the  beginning  of  the  season,  a  revivified  animal 
charcoal  showed  a  proportion  of  I.')  to  16  per  cent,  of  carbonate  of 
lime ;  every  precaution  possible  was  taken  in  the  factory,  notwith- 
standing which,  the  proportion  reached  17  to  18  per  cent,  and  in 
some  instances  19  per  cent.  "VVe  should  naturally  have  considered 
these  figures  as  proofs  of  defective  filtration  of  the  juice,  but 
contrary  to  expectation,  the  juice  was  of  a  limpid  purity : — in  fact, 
the  boiling  in  vacuum  was  eflPected  with  remarkable  facility.  The 
unexpected  increase  of  the  lime  was  explained  later  on  by  the 
appropriation  of  mineral  waters,  to  the  washing  away  of  the 
adherent  lime.  These  waters  contained,  besides  free  ammonia, 
.  carbonate  of  ammonia,  through  which  the  carbonate  of  lime  was 
formed.  This  fact  on  one  hand  and  the  alkaline  reaction  of  the 
charcoal  which  follows  the  application  of  ammonia  water  on  the 
other,  is  prejudicial  to  tlie  hydrochloric  acid  treatment. 

After  this,  the  new  theory  of  M.  'Wernekink  will  appear  much 
more  strange — since,  according  to  him,  it  is  the  condensed  car- 
bonic acid  which  is  the  cause  of  the  absorption  of  the  lime — yet 
it  is  with  the  aid  of  other  gases  such  as  oxygen  and  nitrogen,  that 
he  seeks  to  explain  the  other  actions  of  animal  charcoal.  That  the 
one  retains  in  a  state  of  condensation  a  quantity  of  gas,  is  true, 
but  physics  shows  us  though  the  expansion  of  gases  is  decreased 
by  low  temperatures,  it  is  increased  by  heat. 

Thus,  according  to  Thilorier,  the  vapour  from  liquid  carbonic 
acid  exercises  at  20°  C.  (4°  below  zero  Faht.)  a  pressure  of  20 
atmospheres,  at  0°  C.  (32°  Faht.)  a  pressure  of  36  atmospheres,  and 
at  30°  C.  (86°  Faht.)  a  pressure  of  73  atmospheres,  that  is  to  say, 
to  maintain  carbonic  acid  in  a  liquid  state  at  30°  C.  (86°  Faht.) 
it  must  be  submitted  to  a  pressure  of  73  atmospheres.  Thus 
after  what  has  been  said,  it  is  very  doubtful  whether  the  absorbent 
power  of  animal  charcoal  for  .carbonic  acid  can  be  so  enormous. 

The  results  of  the  experiments  of  Sausure  showed  that  boxwood 
charcoal,  the  pores  of  which  arc  very  fine,  absorbed  scarcely  35 
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times  its  volume  of  carbonic  acid  and  9  times  its  volume  of  oxygen ; 
in  the  jjpeumatic  vacuum  or  even  under  the  action  of  heat  it  gave 
up  nearly  the  whole.  A  temperature  of  30°  Cent.  (86°  Faht.)  is 
very  common  in  the  sugar  factories,  and  besides  that  there  is  heated 
steam  which  is  blown  into  the  charcoal ;  it  is  then  impossible  to 
suppose  the  presence  of  liquid  carbonic  acid  in  the  pores  of  the 
animal  charcoal. 

The  decoloration  of  the  juice  is  explained  by  M.  "WerneMnk 
in  a  manner  more  interesting  than  scientific — he  says  that  the 
absorption  of  colouring  matter  by  animal  charcoal  is  a  phenomenon 
identical  with  the  bleaching  of  linen.  The  condensed  oxygen  in 
the  pores  has  a  very  great  oxidizing  power,  something  similar  to 
that  of  ozone;  it  oxidizes  and  bleaches  the  colouring  principle. 
But  bleaching  is  not  exactly  the  same  as  purifying,  sulphuric  acid 
will  bleach  as  well  as  decolour  the  juice,  but  for  all  that,  it  does  not 
eliminate  the  organic  matters;  the  purification  is  only  apparent, 
for  the  juice  thus  decolored  will  become  turbid  and  colored  again 
during  the  process  of  boiling. 

Ozone  acts  in  this  way.  It  oxidizes  equally  the  colouring 
substances  and  modifies  them  by  long  contact.  But  it  does  not 
separate  them  from  their  solution.  It  is  besides  easy  to  show  that 
the  decoloration  of  juice  by  animal  charcoal  is  a  phenomenon 
essentially  different  from  bleaching. 

All  tends  to  prove  that  in  the  decoloration,  the  colouring  substances 
are  not  destroyed,  but  are  absorbed  by  the  char.  An  example  is 
ready  to  hand :  M.  Wemekink  cites  the  action  of  animal  charcoal 
on  a  solution  of  indiga.  In  filtering  a  solution  of  indigo,  a 
colourless  liquid  is  doubtless  obtained,  but  it  is  suflcient  to  wash 
the  char  with  weak  alkaline  water  to  recover  the  blue  matter 
unmodified.  Thus  cmpyreumatic  oil  may  be  extracted  from  weak 
alcohol  by  animal  charcoal,  but  it  may  easily  be  recovered  again 
by  strong  alcohol.  It  is  thus,  again,  that  powdered  charcoal 
absorbs  an  alkaloid  which  it  has  filtered  from  an  aqueous  solution, 
but  gives  it  up  again  when  treated  by  alcohol. 

The  decoloring  power  docs  not  belong  exclusively  to  charcoal ; 
some  other  substances,  organic  and  inorganic,  possess  this  propei-tVj 
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for  example,  certain  tissues,  animal  and  vegetable,  alumina,  hydrated 
oxide  of  iron,  sulphate  of  lime,  sulphate  of  lead  precipitated,  &c. 

How  then  can  the  various  actions  of  animal  charcoal  he  explained? 
Do  they  proceed  from  chemical  or  physical  forces  ? 

The  absorption  by  animal  charcoal  is  effected  in  consequence  of 
the  attraction  of  molecular  surfaces,  the  porosity,  and  the  capillary 
conditions  resulting  from  it,  allow  the  contact  of  liquids  with  a  very 
extensive  surface  of  a  solid  body.  If  wo  now  consider  that  the 
capillary  force  of  water  in  a  tube  of  a  millimetre  in  diameter  is  equal 
to  the  pressure  of  a  column  of  water  of  30  millimetres ;  in  a  tube 
of  io  of  a  millimetre  to  the  pressure  of  a  column  of  water  of  300 
millimetres,  and  ia  a  tube  of  i^^o  of  a  millimeter  to  the  pressure 
equal  to  a  column  of  water  of  1000  millimetres,  we  can  hardly 
conceive  the  force  with  which  a  liquid  penetrates  into  a  porous  body. 

It  is  more  difficult  to  explain  why  the  same  porous  body  absorbs 
a  greater  or  less  quantity  of  different  liquids. 

Thus,  Mr.  Graham  found  that  100  parts  of  diy  animal  membrane 
absorbed  in  24  hours : 

Pure  water    268  parts. 

Solution  of  common  salt  , . .  133  ,, 

Alcohol  at  84°   38  „ 

Animal  empyrcumatic  oil    17  ,, 

"We  see  in  the  same  way  that  char  appears  to  have  a  special  predi- 
liotion  for  the  absorption  of  certain  substances,  and  it  is  especially 
in  the  filtration  of  saccharine  solutions  that  it  shows  this 
preference. 

This  difference  of  absorbing  power  is  due  to  the  difference  of 
attraction  which  the  char  exercises  on  certain  bodies.  If  wo 
allow  a  membrane  which  has  been  soaked  in  oil  to  remain  for  a 
while  in  water,  we  shall  see  that  the  oil  will,  little  by  little,  be 
removed  from  the  membrane,  and  at  last  that  it  will  be  entirely 
replaced  by  water.  (Graham.) 

This  fact  appears  to  bear  very  closeV  on  endosmose,  which  is 
also  explained  by  capillarity,  by  reason  of  which  a  liquid  will 
penetrate  into  internal  pores.  It  is  then  quite  possible  that 
many  of  the  phenomena  of  filtration  may  be  related  to  those  of 


JvxE  1,  1872. 


THE  STJGAK  0ANE. 


319 


endosmose  ;  ■we  may  now  compare  this  theory  with  the  facts. 

"We  will  make  a  division  of  two  classes  : — 

1st.  Crystalloid  bodies,  i.e.,  substances  crystallized  or  crystalline. 

2nd.  Colloid  bodies  which  comprehend  all  amoi'phous  substances, 
of  which  starch  may  be  taken  as  a  type. 

The  first  penetrate  easily  the  walls  of-  the  pores,  the  second 
with  difficulty,  or  not  at  all.  The  filtration  of  the  juice  may  be 
considered  as  a  separation  of  the  crystalloid  from  the  colloid  sub- 
stances, of  crystallizable  sugar  from  the  amorphous,  albuminous, 
elements,  the  pectic  and  nitrogenous  substances,  the  colouiing  mat- 
ters, the  fatty  matters,  the  caramel,  the  lime,  &c.  The  animal  charcoal 
forcibly  seizes  on  these  colloid  substances,  whilst  it  does  not  exercise 
any  action  on  the  sugar  or  alkaline  salts.  The  force  of  absorption 
depends  on  the  solubility  of  the  substance  The  char  absorbs  all 
the  constituent  principles  of  the  juice  ;  but  whilst  it  retains  the 
least  soluble  it  allows  the  others  to  pass.  !Making  rather  a 
hazardous  comparison  we  might  say  :  the  diffusion  of  the  slices 
[of  beet]  is  a  method  of  filtration.  In  both  cases  we  wish  to 
separate  the  colloid  from  the  crystalloid  substances  by  means  of 
diaphragms — in  one  case  by  means  of  cellular  walls,  in  the  other 
by  means  of  the  porous  charcoal. 

But  in  the  midst  of  all  the  physical  phenomena  chemical 
action  intervenes. 

Animal  charcoal  like  carbonic  acid  decomposes  the  saecha- 
rates  of  lime  and  retains  the  lime.  The  same  action  it  also  shows 
on  sacoharates  of  baryta,  and  of  strontian. 

Thus  the  celebrated  Graham  was  able  to  decompose  sulphate  of 
ammonia  ;  sulphate  of  potash  and  of  soda  may  likewise  be  decom- 
posed in  this  inanner  when  subjected  to  a  kind  of  diffusion  in  a 
solution  of  lime. 

It  is  difficult  to  discover  what  principle  it  is  in  the  char  which 
produces  these  chemical  reactions;  it  is  even  x'ossible  that  it  is 
still  the  physical  power  of  capillarity  and  of  endosmose  which 
come  into  play. 

Tlicrc  is  no  reason  then  to  invoke  the  condensed  gases  or  ozone 
to  explain  the  decolorizing  power  of  animal  charcoal ;  we  may 
daily  observe  at  the  dyers',  phenomena  analogous  to  those  we  have 
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been  considering.  Colouring  substances,  properly  so  called,  com- 
bine directly  ■Nvitb  the  tissues.  If  some  well  washed  cotton  is  soaked 
in  an  aqueous  or  alcoholic  solution  of  these  substances  the  colouring 
matter  is  immediately  absorbed  into  it  and  it  will  be  vain  to 
endeavour  to  remove  it  with  water.  This  property  of  cotton  is 
possessed  by  both  animal  and  vegetable  charcoal,  as  well  as  many 
substances,  such  as  alumina,  &c. 

I  have  endeavoured  in  the  above  to  confine  the  properties  of 
animal  charcoal  employed  as  a  filtering  body  to  some  actions  purely 
physical,  and  I  may  conclude  by  laying  down  the  following 
principles  respecting  the  revivification  of  animal  charcoal : — 

The  lime,  eliminated  from  the  juice  by  absoi-ption  is  found  as 
such  in  the  char  and  is  only  transformed  into  carbonate  of  lime 
under  the  influence  of  the  air. 

The  lime  should  be  separated  from  the  char  as  quickly  as 
possible  after  filtration  to  avoid  the  inconvenience  in  question. 

The  absorption  of  the  principal  colorants  from  the  juice  is  not 
in  consequence  of  a  condensation  of  gas, — it  would  be  necessary 
if  this  were  so  to  abandon  the  steaming  of  the  filters,  a  process 
specially  recognised  as  very  important  by  the  greater  part  of 
those  who  practice  it, — it  is  rather  an  effect  of  the  porosity 
and  extreme  subdivision  of  the  animal  charcoal.  It  is  then 
especially  needful  to  keep  the  pores  of  the  char  open,  and  all 
.  processes  of  revi\'ification  should  be  rejected  where  the  skeleton 
of  the  char  (if  I  may  thus  express  myself,)  would  be  found  to  be 
disorganized,  and  which  would  tend  to  transform  it  into  inert  powder. 

We  will  conclude  with  an  extract  from  what  the  eminent  Dr. 
"Weiler  has  said  on  the  subject  of  the  revivification  of  animal  charcoal  : 

"It  is  astonishing,"  says  he,'  "that  chemistry,,  which  has  so 
largely  contributed  to  the  development  of  the  sugar  industry  in  all 
its  phases,  has  neglected  one  of  its  most  important  auxiliaries, . 
animal  charcoal.  We  find  ourselves  to-day  in  the  same  state  of 
ignorance  of  it  as  thirty  years  ago,  and  wo  should  hail  -vvith 
enthusiasm  any  new  process  which  would  raise  the  veil  of  obscurity 
which  covers  the  question  of  the  revivification— I  should  say  of 
the  mortification — of  animal  ch.ircoal." 
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This  qtuestion  is  at  length  to  some  degree  settled ;  the  English 
Government  having  consented  to  call  a  Conference  of  the  four 
contracting  powers,  for  the  modification  of  the  provisions  of  the 
Convention  of  1864. 

A  Report,  dated  May  1 8th,  has  been  issued  by  the  Committee 
of  the  Sugar  Refiners  of  Great  Britain,  of  which  the  following 
paragraphs  form  the  conclusion  : — 

After  referring  to  the  congress  at  Brussels,  it  continues:  "At 
the  same  time  the  preparation  of  another  memorial,  going  into 
all  the  details  of  the  question,  was  commenced.  It  was  com- 
pleted in  three  weeks,  signed  by  the  whole  trade  of  the  United 
Kingdom,  with  only  two  exceptions,  and  presented  to  Mr. 
Gladstone  on  the  8th  of  May,  under  cover  of  a  note  signed  by  about 
thirty  Members  of  Parliament,  representing  all  the  boroughs 
interested  in  the  sugar  refining  trade.  Memorials  were  also 
addressed  to  the  Treasury  about  the  same  time  by  large  sections  of 
the  West  Indian  trade,  by  sugar  brokers,  by  the  wholesale  grocers 
in  the  large  centres  of  production,  and  by  the  grocers  of  some  largo 
provincial  towns.  On  the  27th  of  April,  owing  to  a  communication 
received  from  the  Custom  House,  meetings  of  the  trade  were  called 
in  London,  Liveii)ool,  Greenock,  and  Bristol,  at  which  full  power 
was  given  to  the  Committee  to  act  according  to  circumstances  on 
the  important  subject  of  the  expense  which  might  be  incurred  by 
the  revenue  in  adopting  a  system  of  refining  in  bond.  The  Com- 
mittee, finding  that  no  other  proposition  would  be  acceptable  to 
the  Government,  gave  an  undertaking  that  the  trade  would  bear . 
wliatever  extra  expense  in  the  collection  of  the  revenue  such  a 
system  might  involve." 

"The  Committee  are  now  happy  to  be  able  to  state  that  their 
unremitting  eflbrts,  which  have  extended  over  more  than  three 
months,  have  at  last  been  successful,  and  that  on  the  7  tli  of  May 
they  received  the  following  communication  from  the  Treasury : — 
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"TaEASDKY  Chambers, 

"6th  May,  1872. 

"Sm, 

"  With  reference  to  the  Memorial  signed  hy  you  and  other  sugar  refiners 
"  of  London,  Greenock,  Liverpool,  Bristol,  Plymouth,  and  JIanchester,  I  am 
"  directed  by  the  Lords  Commistionors  of  Her  Majesty's  Treasury  to  stato 
"  that  my  Lords,  after  a  further  careful  consideration  of  the  representations 
"addressed  to  them  as  to  the  imperfect  operation  of  the  Convention  of  1864, 
"  have  felt  it  their  duty  to  request  the  Secretary  of  State  for  Foreign  Afiaira 
"  to  invite  the  Governments  of  France,  Belgium,  and  Holland  to  a  Con- 
"  ference,  in  order  to  consider  what  modifications  may  properly  be  introduced 
"  into  the  provisions  of  the  Convention. 

"  My  Lords  think  it  right  to  notify  to  you,  for  the  information  of  the 
"  Memorialists,  that  in  the  event  of  a  joint  recommendation  being  made  by 
"  the  members  of  the  Conference  in  favour  of  an  International  system  cf 
"  refining  in  bond,  their  Lordships  vdU  only  bo  prepared  to  entertain  such  a 
"  recommendation,  as  regards  this  country,  upon  the  distinct  understanding 
"  that  all  expenses  incidental  to  the  bonding  arrangements  which  may  be 
"  established  shall  be  borne  by  tho  persons  availing  themselves  of  those 
"  arrangements. 

"  I  am  to  add  that  my  Lords  have  received  and  noted  the  paper  signed  by 
"  yourself  and  Messrs.  Duncan,  Barrow,  Easton,  Blair,  KeiU,  and  Finzel, 
"  undertaking  on  behalf  of  the  trade  of  the  United  Kingdom  to  bear  the 
"  expense  of  superi-ision  of  refineries  under  bond,  and  to  accept  any  system 
"  of  levying  it  which  the  Government  may  deem  it  right  to  propose. 

"I  am, "Sir, 

"  Your  obedient  Servant, 

•Tv.  K.  W.  LINGEN. 

"  A.  W.  Gadesdex,  Esq." 

"  The  Committee  cannot  conclucle  this  Report  without  congratu- 
lating the  trade  on  the  great  unanimity  which  lias  prevailed  during 
these  long  and  difficult  negoeiations.  They  hope  that  the  confi- 
dence which  was  reposed  in  them  at  the  time  when  they  were 
nominated  will  be  continued,  and  that  when  their  present  labours 
are  at  an  end  tbey  may  remain  as  a  Standing  Committee,  capable 
of  receiving  instructions  from  their  various  centres,  and  of  settling 
many  questions  connected  with  the  trade  which  have  long  wanted 
attention,  and  of  dealing  with  others  as  tliey  may  arise.  Such  a 
Committee  appears  to  be  a  most  desirable  institution  in  a  trade 
which  has  become  so  large  and  so  widely  scattered,  and  the  recent 
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experience  of  the  cordial  co-operation  whicli  has  been  met  with 
on  all  hands  leads  to  a  hope  that  such  co-operation  may  he 
continued  with  great  benefit  to  the  trade  at  large. 

(' Signed)    A.  W.  Gadesdes-,  Chairman.    Jaues  Baeeow. 

James  Duxcait.  Thos.  0.  EASiozf. 

GEOEGE  MAEinfEAU.  COXEAD  W.  FiSZEL. 

EoBEET  IJlaie.  ^Iatihew  Ht.  Hale. 

John  Neiii,  Jun.  Joseph  B.  Eoestee. 

DaUd  May  n,  mi. 

It  must  not  be  taken  for  granted  that  because  the  provisions  of 
the  Convention  arc  to  bo  reconsidered  that  refinins;  in  bond  and 
duties  payable  on  sugar  going  into  consumption  arc  therefore 
certain  to  be  adopted,  though  it  will  be  difficult  to  devise  any 
other  means  of  equitably  settling  the  question. 

The  Produce  Markets'  Review  has  returned  to  the  advocacy  of  a 
single  duty' and  a  single  drawback  on  sugar;  and  has  drawn  a 
vivid  picture  of  the  difficulties  of  refining  in  bond.  As  to  the 
former,  a  uniform  duty  and  drawback  seem  less  likely  to  find 
favour  than  ever;  either  in  this  country  or  on  the  continent ;  and 
as  regards  the  difficulties  of  refining  in  bond,  we  feel  sure  that 
they  have  been  over  estimated  and  that  the  danger  of  fraud  on  the 
revenue  is  exaggerated.  It  is  quite  impossible  that  the  refiners 
of  Great  Britain  should  have  so  earnestly  advocated  the  adoption  of 
refining  in  bond  without  "  first  counting  the  cost,"  and  whatever 
the  difficulties  may  be,  there  is  no  doubt  that  if  the  system  passes 
into  law  they  will  be  overcome. 

It  is  much  to  be  regretted  that  Government  has  made  it  a  sine 
qua  non,  that  the  whole  of  the  expenses  of  the  supervision  of 
refineries  shall  be  borne  by  refiners  themselves,  especially  as  such 
a  provision  is  scarcely  likely  to  be  imposed  by  the  other  contracting 
powers  on  their  refiners. 

In  conclusion,  it  must  be  acknowledged  that  the  many  branches 
of  the  British  sugar  trade,  whose  interests  are  identical,  are  deeply 
indebted  to  the  Committee  of  the  British  Sugar  Refiners  for  their 
energy  and  perseverance,  by  which  they  -have  triumphed  over 
pbstacles  which  at  one  time  appeared  unsurmountable. 
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GUADELOUPE  A]S"D 


Sugar  and  Molasses  exported  since  the  loth  July,  1816 


Raw 
Sugar. 

Clayed. 

Total. 

Average 
Price 
per  cwt.  of 
good  4tbs 

Molasses 

Obsen-ationa. 


1816 

Tons. 
3,477 

Tons. 
1,827 

Tons. 
6,304 

s.  d. 

Tons. 
2245 

1817 

14,118 

3,776 

17,894 



5302 

1818 

18,779 

2,346 

21,125 

4700  ■ 

1819 

15,771 

2,965 

18,736 

4396 

1820 

19,759 

2,539 

22,299 

.... 

6691 

1821 

21,743 

1,275 

23,019 

5991 

1822 

21,907 

1,569 

23,477 

.... 

8825 

1823 

23,297 

1,026 

21,323 

.... 

7660 

1824 

30,396 

248 

30,644 



8182 

1825 

23,839 

175 

24,014 

6885 

1826 

34,170 

159 

34,330 



6821 

1827 

28,143 

122 

28,265 

4455 

1828 

35,739 

70 

36,810 

24  7 

6186 

1829 

33,700 

111 

33,811 

24  11 

3111 

1830 

32,823 

74 

32,898 

22  6 

2594 

1831 

34,981 

75 

35,056 

16  3 

6140 

1832 

33,254 

24 

33,279 

4094 

1833 

30,821 

6 

30,827 

21  2 

4023 

1834 

37,921 

6 

37,928 

4024 

1835 

32,092 

4 

32,096 

2913 

1836 

34,991 

3 

34,994 

22  4 

3265 

1837 

2-5,055 

1 

25,0a7 

21  0 

1717 

1838 

35,119 

4 

35,123 

16  2 

3348 

1839 

36,448 

223 

36,671 

16  0 

4682 

1840 

29,871 

■72 

29,944 

1174 

1841 

29,130 

29,135 

19  10 

1024 

1842 

35,370 

1 

36,371 

17  4 

736 

1813 

27,168 

1 

27,169 

17  4 

1041 

1844 

34,553 

1 

31,554 
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tlie  peiioi'l  when  possessiou  ■was  restored  to  Franco. 


A  v..i"n.iifp 

Clayed. 

Total. 

Pries 
per  cwt,  or 
good  4ths. 

Molasses 

Observations. 

1845 

Tons. 
33,747 

Ton  ■•. 

Tons. 
33,747 

s. 
20 

d. 
7 

Tons. 
1481 

1846 

26,372 

.... 

26,372 

20 

2 

264 

1847 

37,894 

.  * . . 

37,894 

19 

11 

276 

1848 

20,453 

20,453 

.. . 

• 

29 

1849 

17,708 

17,709 

9 

1850 

12,831- 

.... 

12,831 

• 

1 

1851 
1852 
1853 

20,046 
17,291 
16,679 

•  •  •  ■ 



.... 

20,046 
17,291 
16,679 

22 
19 

0 
8 

16 
6 
1 

/The  price  of  good 
4ths  was  only 
talEen  on  the  aver- 
age of  part  of  the 

V  year. 

1854 

23,568 

.... 

23,558 

19 

1 

1855 

22,157 

.... 

22,157 

20 

1 

1 

1856 

22,605 

.... 

22,505 

26 

6 

«  *  •  • 

1857 

22,462 

22,462 

30 

1 

4 

1858 

28,294 

.... 

28,294 

22 

1 

4 

1859 

37,666 

.... 

27,666 

24 

8 

33 

1860 

28,800 

.... 

28,800 

22 

3 

65 

1861 

27,316 

.... 

27,316 

21 

4 

74 

1862 

31,312 

31,312 

18 

4 

112 

1863 

30,265 

Kefined. 

30,265 

18 

3 

352 

1864 

15,784 

121 

15,906 

24 

8 

207 

1865 

24,447 

9 

24,456 

18 

3 

205 

1866 

33,941 

Usine. 

33,941 

17 

9 

628 

1867 

10,578 

12,181 

22,759 

18 

8 

289 

1868 
1869 

13,029 
12,045 

17,762 
16,554 

30,792 
28,600 

18 
19 

4 

8 

315 
308 

( About  15  tons  of 
)  sucrate   of  lime 
(  included  in  raw. 
f  \*2^   tons  COHOTOt^G 
\  included  in  raw. 

1870 
1871 

12,301 
12,684 

21,915 
25,749 

34,216 
38,433 

18 
20 

2 
1 

1 

534 
260' 

279  ton?  concrete. 
/'3G4  tons  concrete 
1  included  in  the 
^  raw.    3500  hhds. 
I  of  sugar  burnt  18 
V.  July, not  included. 
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THE  COOLY  QUESTIOIS*  IN  JAMAICA. 


It  appears  that  many  of  the  planters  of  Jamaica  feel  aggrieved 
■svith  the  present  laws  respecting  Coolies  in  that  island,  especially 
with  those  which  throw  the  cost  of  Cooly  immigration  entirely  on 
the  planters  availing  themselves  of  Cooly  lahour. 

An  esteemed  correspondent  has  forwarded  a  copy  of  "Ecsolu- 
tions  passed  at  Meetings  of  certain  Planters  of  this  island  [Jamaica] 
to  Petition  the  Government  in  favour  of  a  revision  of  the  laws 
relating  to  Cooly  and  other  immigrants." 

The  following  resolutions  were  passed  at  a  Meeting  held  several 
months  ago,  at  Montego  Bay : — 

"  That  the  gradual  withdi'awal  of  labour  renders  sugar  culti- 
vation in  this  country  very  precarious,  retards  the  advance  of 
capital,  and  makes  the  cmplo5-meut  of  imported  labour  more  and 
more  necessary  year  by  year,  to  uphold  present  cultivation." 

"That  the  cost  of  production  for  this  reason  has  been  greatly 
increased,  at  the  time  when  competition  with  beet-root  threatens 
serious  results  to  the  interests  of  Jamaica." 

"  That  the  creation  of  wealth  by  the  intervention  of  Cooly 
labour  on  estates  is  of  considerable  advantage  to  all  classes  of  the 
community.  They  who  prefer  to  grow  provisions  and  other  minor 
products,  and  rear  small  stock  (the  number  of  whom  are  increasing) 
depend  largely  upon  the  traffic  induced  at  the  markets,  where  the 
wages'  of  the  Coolies,  after  a  short  residence,  are  more  or  less 
distributed,  and  derive  profits  thereby,  which  are  in  turn  expended 
in  purchases  of  commodities  from  merchants  and  shopkeepers, 
whereby  the  interests  of  the  latter  are  subserved  and  the  revenue 
of  the  island  pro  tanto  increased." 

"That  the  Coolies  arc  themselves  considerable  contributors  to  the 
general  revenue." 

"  That  without  this  creation  of  wealth  these  advantages  would 
not  accrue  to  the  interests  specified.  The  contrast  presented  in 
those  districts  where  the  cultivation  of  sugar  is  continued  on  a 
large  scale,  principally  by  means  of  Cooly  labour,  with  those  in 
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■which  abandonment  has  -wholly  taken  place,  or  a  restricted  culti- 
vation yet  exists,  attests  the  fidelity  of  these  statements." 

"  That  it  is  objectionable,  even  unjust,  that  while  these  ad- 
Tantages  result  from  the  employment  of  Cooly  labour,  the  entire 
cost  of  their  introduction  and  return,  and  expenditure  incurred  on 
their  account  in  the  island  (which  have  largely  increased  of  late) 
should  be  thrown  entirely  upon  the  sugar  planters,  -while  very 
many  of  the  Coolies  remain  as  settlers,  and  funds  hitherto  appro- 
priated in  aid  of  this  object  have  been  either  given  up  or  diverted 
to  the  general  purposes  of  the  island." 

"  That  this  meeting  submits  the  foregoing  resolutions  to  his 
excellency  the  Governor,  having  full  confidence  in  his  impartiality, 
and  the  ability  evinced  by  him  in  the  administration  of  public 
affairs. 

These  resolutions  were  signed  by  G.  M.  Lawson,  Chairman ; 
and  by  a  considerable  number  of  the  planters  and  proprietors  of 
that  part  of  the  island. 

Another  meeting  held  at  Annate  Bay  approved  the  above  resolu- 
tions, and  a  third  meeting  not  only  endorsed  the  action  taken  at 
and  by  the  meeting  at  Moutego  Bay,  but  passed  several  additional 
resolutions,  addressed  to  the  Colonial  Secretary  of  Jamaica — ^these 
resolutions  were  also  signed  by  a  number  of  the  planters  and 
estate  proprietors  of  Clarendon. 

"  That  the  supply  of  native  labour  on  the  estates  in  this  parish 
has  been  for  many  years  past  most  uncertain,  and  of  late  scarcely 
obtainable  at  any  price,  making  it  impossible  to  keep  in  order  the 
present  area  of  cane  cultivation,  whilst  pasture  lands  for  cattle 
have  been  growing  into  ruinate." 

"That  from  this  capricious  and  utterly  inadequate  supply  of 
labour,  the  cost  of  cultivating  and  producing  our  chief  staple  has 
been  largely  increased ;  thereby  threatening  the  planter  with 
serious  loss  in  the  competition  with  the  grower  of  beet.  That  the 
withdrawal  of  the  native  labourers  from  estates  employment  has 
been  caused  by  their  becoming  cultivators  of  the  minor  products, 
and  by  devoting  their  time  to  the  rearing  of  small  stock." 

"  That  the  revenue  of  the  island  must  suflter  materially  from  the 
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prccaiious  condition  or  final  abandonment  of  sugar  estates  in  tlie 
lessened  amount  of  taxes  and  reduced  circulation  of  money  -whicli 
must  result  therefrom.  It  is  therefore  the  paramount  duty  of 
Government  to  sustain,  by  every  means  in  its  power,  the  production 
of  the  chief  staple  of  the  island." 

"  That  this  can  only  be  effected  by  a  large  annual  immigi-ation  of 
Cooly,  or  other  suitable  labour,  which  would  produce  results  beneficial 
to  the  general  public,  as  well  as  to  the  plantere,  by  the  increased 
consumption  of  dutiable  goods  and  a  largely  increased  circulation 
of  money  in  the  various  markets  and  stores." 

"  That  as  all  classes  of  this  island  derive  manifest  advantages  from 
the  immigration  into  it  of  East  Indian  or  other  labourers,  and  that 
the  planters  can  claim  the  services  of  such  labourers  for  only  five 
of  their  ten  years'  residence  in  the  island,  whilst  many  of  them 
remain  as  settlers,  thus  adding  to  the  stability  of  the  colony,  this 
meeting  considers  it  most  inequitable  that  the  whole  cost  of  the 
introduction,  medical  care  for  five  years,  and  return  passage  of 
such  immigrants  should  be  levied  upon  the  planter." 


THE  SUaAR  MAEKET. 


The  decidedly  improved  condition  of  trade,  and  the  consequent 
more  general  distribution  of  comfort  during  the  past  eighteen 
months,  have  had  an  influence  which  never  fails  to  be  witnessed 
in  the  consumption  of  sugar.  There  are  indeed  few  more  unerring 
tests  of  the  prosperous  or  unprosperous  condition  of  afi'airs  than 
this  supplies,  and  it  is  therefore  a  satisfactory  circumstance  that 
within  the  period  spoken  of,  the  requirements  of  the  public  have 
caused  an  increase  which  may  be  fairly  taken  at  no  less  than  one 
thousand  tons  per  week— the  figures  in  1869-70  being  12,000  tons 
against  13,000  at  present.  "With  an  increasing  consumption,  it  is 
not  surprising  to  find  an  advance  in  quotations  averaging  from 
about  2s.  6d.  to  3s.  has  been  generally  established  over  last  year ; 
but  it  is  to  be  regretted  the  promise  of  supply  is  not  in  better 
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keeping  -with,  the  demancl.  The  following  figures,  ■which  are  the 
result  of  an  earnest  desire  to  arrive  at  data  to  be  depended  on, 
speak,  however,  for  themselves,  though  it  must  be  remembered 
they  are  but  conjectural,  saving  for  the  stock,  which  may  be  taken 
as  a  sufaciently  close  approximation.  They  refer  to  the  United 
Kingdom. 

Tons. 

Our  stock  may  be  taken  as  ,   82,000 

And  our  import  last  year  from  1st  May  to  31st  July  was  224,000 

But  this  year  it  is  feared,  with  good  reason, 

our  import  will  be  deficient  in  beet  and  West 

India  as  much  as   90,000 

Other  sources,  however,  may  supply  an  excess  of  25,000 

  65,000 

Leaving  our  probable  import  to  31st  July  this  year  from 

date   159,000 

Thus  giving  us  a  supply  to  Aiigust  of   241,000 

Now,  an  estimated  consumption  of  13,000  tons  per  week 

in  the  same  interval  of  13  weeks  is    169,000 


And  consequently  our  stock  on  the  31st  July  would  be  only  72,000 
This  is  a  very  dangerous  figure,  particularly  when  the  heavy 
consumption  and  compartively  light  supplies  witnessed  in  the  later 
months  of  the  year  are  remembered.  It  might  be  assumed  that 
the  present  consumption  would  be  further  stimulated  by  the 
reduction  in  the  coftee  duties,  atd  by  the  general  advance  in  wages 
witnessed  on  all  sides  at  this  very  moment.  But,  in  fact,  our 
prospects  of  supply  will  not  bear  an  increased  consumptive  demand, 
as  is  pretty  apparent  if  our  figures  arc  not  utterly  erroneous,  and 
they  are  certainly  well  based,  if  not  proved  by  time  to  be 
suificienlly  accurate. 

"What,  then,  is  a  logical  deduction  from  the  premises  established? 
Simply  that  a  dearer  market  may  be  reasonably  looked  for  in  sugar, 
unless  we  are  destined  to  a  revulsion  in  trade,  which  shall  do  away 
with  our  present  prosperous  condition ;  iind  at  present  eveiything 
seems  couleur  de  rose,  if  we  set  aside  the  momentary  fear  of  a 
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dearer  money  market  and  the  results  ■which  generally  follow  it. 
It  is,  however,  known  to  those  most  interested  in  sugar  that  no  great 
article  of  commerce  is  more  independent  of  that  dire  enemy  to 
most  others— a  dear  money  market — so  that  it  is  scarcely  worth 
while  to  speculate  on  the  course  the  old  lady  of  Threadneedle 
Street  may  or  ma)'  not  take,  so  far  as  sugar  is  concerned.  "With 
reference  to  our  anticipated  supplies,  the  following  extract  from 
the  circular  of  Messrs.  Zaldo  &  Co.,  dated  Havana,  20th  April, 
may  not  he  without  interest : — 

"  Favoured  by  the  diy  weather  of  late,  several  estates  in  the 
jurisdiction  of  Matanzas,  Cardenas,  and  Cienfuegos,  have  already 
finished,  and  others,  we  understand,  are  about  to  finish  grinding, 
and  most  of  them,  strange  to  say,  with  a  considerable  deficiency 
as  compared  with  their  last  year's  crop,  in  consequence  of  the 
poor  yield,  and  in  some  instances,  the  poor  growth  of  the  cane. 
This  result  has  taken  us  by  surprise,  being  contrary  to  general 
expectation  and  opinion  hitherto,  and  notwithstanding  that  many 
estates  will  show  an  increase  in  the  yield,  the  latest  accounts  from 
some  of  the  most  important  districts  are  such  that  fears  are  now 
entertained  that  unless  the  most  favourable  circumstances  attend 
the  balance  of  the  grinding  season,  tlic  total  crop  will  be  little  if 
at  all  larger  than  last  year's ;  whereas,  should  the  rainy  season 
set  in  earlier  than  usual,  a  serious  deficiency  might  ensue,  and  the 
crop  of  1872  eventually  prove  to  be  the  smallest  produced  bj  the 
island  for  several  years  past.  By  the  middle  of  next  month  we 
shall  be,  no  doubt,  able  to  come  to  a  more  definite  conclusion  on 
this  interesting  and  important  point." — Liverpool  Daily  Courier, 


BAEBADOES. 

Mat  IOth,  1872. 
There  are  signs  of  a  break  up  of  the  long  spell  of  dry  weather 
since  February.    "\Yc  have  had  showers  in  the  last  two  or  three 
days  with  changeable  weather.     The  old  crop  is  pretty  well 
through  on  the  black  soils,  and  about  half  way  on  the  Cliff.  The. 


JuuE  1,  1872. 


THE  SUGAR  CANE. 


831 


shipments  to  date  amount  to  11,645  hlids.,  1,006  tos.,  6,424  brls., 
1,524  bags  sugar,  equal  to  13,309  hhds.  Up  to  the  same  time 
last  year  the  shipments  amounted  to  20,479  hhds.  sugar;  in 
molasses,  6,091  puns.,  262  hhds.,  381  brls.,  against  7,921  puns., 
467  brls.,  and  384  brls.  last  -year;  showing  a  falling  off  of  about 
one-third  of  the  quantity  to  dats  this  year.  The  price  is  better 
for  sugar,  from  4'50  dols.  to  4'80  dols. ;  and  for  molasses,  18  cents, 
per  gallon,  and  cask,  4  dols. 

The  young  canes  have  not  suffered  materially  from  the  dry 
weather,  and  the  showers  are  all  in  their  favour.  Their  appear- 
ance generally  is  very  promising.  The  inadequate  rainfall  of  last 
year  has  caused  the  ponds  to  give  oat  earlier  than  usual,  and  as  an 
indication  of  the  severity  of  the  weather,  in  a  district  abounding 
in  springs,  wo  are  informed  at  Sidgepond,  (St.  Andrew,)  the  large 
pond  under  the  Cliff,  between  that  estate  and  Four  Hilh,  which 
has  never  been  known  to  go  dry  before,  has  been  cleaned  out, 
affording  employment  to  the  labourers  at  a  time  when  there  was 
little  else  for  them  to  do,  after  the  close  of  the  crop.  This  neigh- 
bourhood as  fai  as  BoseobeUe  appears  to  have  suffered  more  than 
any  other  from  the  failure  of  the  rain  last  year.  The  watercourses 
are  dry,  and  the  catfle  find  grass  where  they  are  accustomed  to 
look  for  water.  The  Church  river  district  through  Walkers,  Belle 
Plain,  and,  Bawdens,  has  suffered  more  than  the  Upper  Valley 
through  Bruce  Vale,  Baxters,  Cane  Garden,  Poole,  and  Grove, 
where  the  crops  will  be  nearly  as  good  as  last  year.  For  instance, 
at  Cane  Garden,  78  hhds.  from  a  small  estate  of  120  acres,  whilst 
Walkers,  one  of  the  largest  estates  in  the  island,  from  upwards  of 
100  acres  of  plant  canes,  has  not  reaped  more  than  50  hhds., 
averaging  half  a  hhd.  to  the  acre,  and  Belle  Plain  not  so  much. 
On  the  whole,  from  what  we  have  heard,  the  estates  in  St. 
George's,  St.  Thomas,  and  St.  Joseph,  will  do  better  than  any 
others,  making  nearly  average  crops,  and  in  some  favoured  localities 
rather  above  the  average. —  West  Indian. 
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THE  EAW   SUGAR  STOCKS 
In  the  United  Kixgdoji  and  the  United  States, 

ON  THE   1st  of  NoVEMBEE  NEXT. 

"Wo  have  been  favoured  with  a  hypothetical  calculation  of  the 
deficiency  in  the  stocks  of  sugar,  in  this  country  and  in  the 
United  States,  on  the  1st  of  3fovembcr  next.  No  allowance  being 
made  for  supplies  being  received  from  unexpected  quarters,  or  from 
the  decrease  in  consumption  in  conseriuence  of  advanced  prices. 

Tons. 

Stocks  in  United  Kingdom,  30th  April,  1872,  deficiency  28,000 
,,       Continent  of  Europe,""  exclusive  of  France  ....  20,000 


48,000 

United  States,  4  ports,  excess    10,000 

In  South  and  "West,  deficient   4,000 

 6,000 

42,000 

Afloat  from  East  to  U.  K.  and  U.  S.,  excess. .  6,000 
Deficiency   36,000 


West  India  Crop  with  Porto  Rico  and  French  islands,  less  70,000 
Probable  decrease  in  importation  of  French  Beet,  between 

between  April  30  and  Ifor.  1,  as  compared  withlast  year  40,000 

146,000 

Probable  increase  in  consumption  in  U.  K.  and  U.  S. . . .  40,000 
Apparent  deficiency  on  1st  November  next,  in  stocks,  as 


compared  with  1871    186,000 

assuming  that  Cuba  will  ship  the  same  quantity  as  in 
1871. — Whilst  the  stocks  of  sugar,  in  the  U.  K.  and  U.  S., 

were  on  the  1st  of  November,  1869   233,000 

,,  „  1870   233,000 

„  „  1861    216,000 


*  The  stocks  in  13111-0110  can  only  to  estimated. 
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SAVANNA    AND  MATANZAS. 
Exports  pjaoir  the  Isi  of  Jaxxtaey  to  the  oih  of  Apeil, 
(From  LicMs  Montldy  Circular. ) 


1872. 

1871. 

1870. 

Tons. 

Tons. 

Tons. 

To  United  States  of  N.  America  . 

.  64,933  . 

.  49,029 

.  61,371 

18,966  . 

.  21,716 

.  44,488 

2,705  . 

.  1,365 

.  3,234 

2,0/7  , 

2,695 

9,382 

8,262  . 

.  11,158 

.  20,974 

25  . 

572 

2,175  . 

843  . 

.  1,882 

Total 

99,718 

86,831 

141,903 

Stocks  iu  Havanna  and  Matanzas  . 

.   72,530  . 

.  73,996  . 

.118,251 

MAURITIUS. 
ExpoEis  FEOir  1st  August  to  2nd  ApEit.  • 


1871-72. 

1870-71. 

1869-70 

Tons. 

Tons. 

Tons. 

To  England  

38,444 

.  16,014 

..  34,698 

13,885 

.  5,930 

..  11,155 

22,308 

.  31,440 

.  .  35,094 

23,187 

.  14,475 

..  28,496 

2,833 

.  2,962 

.  .  3,696 

,,  Cape  of  Good  Hope. 

860 

.  1,759 

..  1,363 

5,353 

612 

..  1,109 

Total   106,870        73,192  115,611 
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Estimated  Peoduciion  of  the  peesext  Beet-eoot  Cede  of  Sugab 
coilpaeed  tvitn  the  two  previous  seasons. 
(From  J.icht's  Monthly  Circular.) 

1871-72.     1870-71.  1869-70. 
Tons.  Tons.  Tons. 

France   32.5,000  ..  289,083  ..  289,324 

Germany  (Zollverein) . . . »   182,500  ..  262,986  ..  217,192 

Austro-Hungary  '.  162,500  ..  182,280  ..  151,354 

Eussia  and  Poland   90,000  . .  135,000  . .  132,500 

BelRium    75,000  . .    55,739  . .  43,552 

HoUand  and  Other  countiies  ... .    25,000..    17,500..  12,500 

Total   860,000       942,588  846,422 


Stocks  of  Stoak  in  the  Chief  Markets  of  the  'Woei.d  on  the 

1st  ApEIL,  in  THOUSANDS  OF  TONS,  TO  THE  NEAREST  THOUSAND. 


United  States  of  N.  America. 


Total   351 


1872. 

1871. 

1870. 

92  .. 

.    97  .. 

..  106 

71  .. 

.  128  .. 

..  110 

20  .. 

..    46  .. 

..  29 

43  ,. 

.    27  .. 

. .  30 

5  .. 

5  .. 

..  4 

232 

303 

280 

46  .. 

.    48  .. 

. .  95 

73  ., 

.    74  .. 

..  118 

351  ... 

.  425  .. 

..  493 

Consumption  of  Sugar  in  Europe  and  the  United  States,  fob 
THE  Years  ending  31st  March,  in  thousands  of  tons. 

1872. 

Great  Britain   689 

France    303 

Germany  (ZoUverein)   216 

Holland    22 

The  six  other  chief  Countries  .  112 


1871. 
731 
324 
224 
29 
92 


Total  in  Em-ope   1,342 

United  States   540 


1,390 
.  495 


1870. 
620 
313 
212 
32 
112 


1,289 
.  413 


Total. 


1,882 


1,886  1,702 


SUGAR  STATISTICS— GREAT  BRITAIN. 


To  ISin  Mat,  1872  and  1871.    In  Thousands  of  Tons,  to  the  Neajiest  Thousand. 


STOCKS. 

IMPORTS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

British  West  India 

7 

2 

1 

9 

18 

IZ 

IS 
io 

o 
O 

A 
*x 

L  O 

Oil 

9 

A 

1 0 

TO 

Britisli  East  India 

3 

1 

4 

9 

5 

2 

7 

3 

5 

5 

9 

11 

3 

I 

1 

4 

4 

Q 
O 

0 
J 

fl 
U 

Q 
O 

Q 
O 

L  V 

* 

97 

o 

Cuba   

1 

1 

1 

3 

6 

16 

2 

6 

7 

15 

20 

3 

1 

6 

9 

19 

17 

Porto  Rico,  &c.  . . 

2 

3 

6 

4 

4 

1 

1 

4 

0 

o 

O 

Manilla  &  Java  . . 

11 

7 

1 

19 

38 

12 

8 

2 

7 

28 

24 

13 

10 

2 

8 

32 

27 

Brazil  

1 

10 

1 

5 

17 

14 

3 

20 

5 

10 

37 

27 

2 

18 

4 

10 

34 

27 

5 

1 

2 

8 

12 

11 

7 

4 

30 

52 

66 

11 

9 

5 

33 

58 

69 

Total,  1872  .. 
Total,  1871  . . 

31 

23 

4 

20 
22 

79 

122 

5G 

49 

29 

75 

209 

208 

65 

52 

30 

83 

230 

221 

61 

32 

6 

43de 

jreasc 

68 

45 

21 

74 

1  in( 

:rease 

76 

45 

21 

80 

9  inc 

rease 
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STATE  AjN'D  PEOSPECTS  OE  THE  SUGAR  MARKET. 


During  the  last  month  the  market  has  continued  firm  and  has 
been  oocasionally  active,  although  the  vciy  small  supplies  of 
sugar  offering  in  the  various  ports  tend  to  restrict  trade.  There 
is  but  Itttlc  difference  in  prices,  but  it  is  entirely  in  favour  of 
the  seller.  No.  12  Havana  afloat  is  selling  at  31s.  per  cwt. ;  about 
the  same  value  as  at  this  date  a  year  ago.  Cuba  Muscovados  are 
worth  28s.  9d.  to  29s.  3d.  In  good  Bahias  and  Pernambucos 
there  is  an  advance  of  6d.  per  cwt.  over  last  month's  prices. 
The  average  duty  paid  price  of  refining  qualities  of  British 
Plantation  sugar  is  now  33s.  per  cwt.  Concrete  of  fair  quality 
was  sold  last  week  in  London  at  30s.  duty  paid.  Pieces  and 
crushed  are  in  good  demand,  at  slightly  advanced  prices.  Common 
refined  lump  is  quoted  at  42s.  to  42s.  6d. ;  the  same  as  a  month 
ago. 

Imports  have  decreased  during  the  month  to  the  extent  of 
11,000  tons,  and  to  the  present  time  a*  compared  with  last  year 
now  show  a  difference  of  only  1000  tons.  Deliveries  have 
increased  during  the  month  about  10,000  tons,  and  about  the  same 
extent  during  the  first  five  months  of  the  year  as  compared  with 
1871.  Stocks  have  decreased  considerably,  and  are  now  43,000 
tons  below  those  of  last  year  at  this  date. 

Prospects  do  not  show  a-  difi'erent.  aspect ;  it  is  pretty  certain 
that  there  is  no  overplus  of  production  of  beet  sugar  either  in 
France  or  Germany  to  warrant  the  expectation  of  supplies  being 
received  from  those  countries ;  on  the  contrary,  several  cargoes 
of  cane  sugar  intended  for  this  country  have,  on  arrival  in  the 
Channel,  been  ordered  to  Ereneh  and  German  ports.  It  is  well 
known  that  supplies  from  the  "West  Indies,  including  the  French 
islands,  are  sure  to  be  very  deficient.  Several  accounts  from  Cuba 
estimate  t!;c  present  crop  as  likely  to  be  aboiit  the  same  as  that 
of  last  3-:"v:';  but  as  the  crop  is  late  estimates  arc  scarcely 
reliable. 
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O'S  THE  MANUFACTUEE  AND  REPINING  OF  STJGAli, 
[Tfie  Cantor  Lectures,  delivered  before  the  Society  of  Arts.] 

1!y  C.  HirGHTON  GtLL. 
(Conchided  from  page  ZOO.J 

Lectoie  VI. 

We  had  a  quantity  of  crystals  of  sugar  floating  in  a  very  hot 
saturated  solution.  The  mass  becomes  cold,  and  -what  happens  ? 
The  hot  saturated  solution  deposits  some  of  the  body,  -which  it 
held  in  virtue  of  its  heat,  and  this  sugar  deposited  from  the  hot 
solution  forms  round  the  crystals  and  sticks  them  all  together.  It 
cements  this  quantity  of  crystals,  and  binds  them  into  a  firm  mass. 
This  loaf  of  sugar  has  been  treated  in  this  -way.  It  was  then  sent 
up  to  the  working  floors ;  a  pricker  was  put  in  to  clear  the  open- 
ing, and  the  mass  was  allowed  to  drain  for  about  two  days.  In 
the  course  of  that  time  a  considerable  quantity  of  syrup  has 
drained  away  from  it,  but,  as  you  will  notice,  the  sugar  is  by  no 
means  white.  It  consists  of  a  porous  mass  of  sugar  crystals, 
penetrated  all  through  by  syrup.  "When  it  has  drained  away,  it 
leaves  an  apparently  dry  mass  of  sugar,  but  still  soft  and  crumbl- 
ing, although  sufficiently  hard  to  bear  handling.  This  is  not  pure 
sugar  yet,  there  are  stiU  crystals  of  sugar  wetted  with  the  syrup  ; 
although  it  is  true  this  syrup  is  purer  than  that  surrounding  tho 
crystals  of  raw  sugar,  stiU  it  is  not  a  solution  of  pure  sugar. 
Here  is  a  specimen  of  the  syrup  that  has  drained  away,  though  it 

2  A 
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may  not  be  a  fair  specimen  of  that  syrup  from  this  mould,  as  it 
may  have  come  from  sugar  of  lower  quality.  Still  the  syrup  is 
somewhat  dark  coloured,  and  the  darkness  of  the  colour  arises 
from  the  fact  that  when  this  apparently  slightly  coloured  liquid 
which  I  showed  you  before,  is  concentrated,  a  good  deal  of  the 
water  is  removed,  and  a  large  portion  of  the  sugar  forms  itself  into 
essentially  white  crystals,  so  that  all  the  remaining  colouring 
matter  (together  with  all  the  other  impurities)  has  become  accu- 
mulated in  this  portion  which  subsequently  drained  away.  The 
syrup  having  drained  away  as  much  as  possible,  the  loaf  consists 
of  sugar  crystals  wet  with  a  solution  of  sugar  plus  the  impurities 
which  had  not  been  removed  by  the  previous  processes.  The 
refiner  has  then  next  to  remove  from  this  so-called  "green  loaf" 
the  adhering  syrup  which  contains  the  impurities ;  and  the  way 
he  does  it  is  to  replace  this  impure  syrup  by  a  pure  one.  That  is 
effected  in  this  way.  The  loaf  is  kept  in  the  mould,  and  on  the 
sm-face  a  saturated  solution  of  perfectly  pure  sugar — at  least  as 
perfectly  pure  as  can  be  obtained  on  a  large  scale — is  poured. 
Here  is  a  specimen  of  a  solution  such  as  is  actually  employed  in 
the  refi^nery  for  that  purpose.  As  this  solution  is  already  saturated 
before  being  poured  on  the  face  of  the  mould,  there  is  no  fear  of 
the  water  present  dissolving  any  of  the  sugar  of  the  loaf.  It 
gradually  percolates  down,  and  as  it  goes  it  displaces  the  green 
syrup  still  adhering  to  these  crystals  of  sugar.  It  gradually 
pushes  that  out  before  it,  and  this  clear  liquid,  the  "  fine  liquor" 
as  it  is  technically  termed,  is  kept  running  on  the  face  of  the 
mould  until  the  loaf  is  thoroughly  purged  from  the  original  green 
syrup  with  which  the  mass  was  wetted.  "When  the  workmen 
know  that  is  the  case,  they  remove  the  rough  surface  from  the  face 
of  the  sugar  by  a  fitting  tool,  and  then  it  is  in  this  state,  and 
the  loaf  is  perfectly  white,  but  stiU  wet.  The  loaf  I  showed 
you  before  was  wet  with  the  coloured  syrup,  that  has  now  been 
replaced  by  the  clear  one,  but  it  is  still  wet,  and  aU  that  has  to  be 
done  is  to  finish  draining  it,  and  then  to  dry  it  thoroughly.  This 
drying  is  accomplished  by  putting  these  loaves  into  large  chambers, 
heated  by  steam,  which  are  technically  termed  stoves.  Although 
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they  are  always  heated  by  steam,  they  are,  nevertheless,  called 
stoves,  so  that  whenever  a  fire  happens  in  a  sugar-house  it  is 
always  said  to  commence  in  a  stove.  In  these  large  chambers, 
heated  by  steam  pipes,  the  loaves  are  kept  for  four  or  five  days, 
untU  they  are  thoroughly  dry,  when  they  are  fit  for  the  market. 
There  is  a  loaf  on  the  table,  but  it  has  not  been  in  the  stove,  the 
wrong  specimen  having  been  sent  by  mistake  ;  it  has  only  been 
drained,  but  not  dried.  If  it  had  been  four  or  five  days  in  the 
stove  it  would  have  been  harder,  but  of  course  of  the  same 
quality.  Of  100  lbs.  weight  of  this  sugar  99 J  lbs.  would  consist 
of  absolutely  pure  sugar ;  indeed,  I  may  say  there  is  no  loaf  sugar 
which  you  buy  which  has  not  over  99J  per  cent,  of  true  sugar  ia 
it,  so  that  you  need  not  fear  there  is  any  great  diffotonce  in  the 
sweetening  qualities  of  the  various  specimens  of  sugar,  whether  it 
be  obtained  from  cane  or  beet  root. 

I  have  now  sketched  an  outline  of  the  processes  used  in  working 
up  cane  or  beet  root  sugar  into  the  white  loaf  you  see  before  you, 
but  I  dare  say  the  question  occurs  to  you,  what  becomes  of  all  tlio 
syrup  that  has  drained  away.  The  syrup  that  drains  away  from 
the  loaf  in  the  first  case  is,  as  I  showed  you  just  now,  ?omewhat 
lightly  coloured,  and  contains  some  impurities.  That  is  returned 
to  the  vacuum  pan,  and  again  concentrated  until  a  certain  amount 
of  grain  has  been  obtained  in  the  pan,  it  is  allowed  to  stand  for  a 
few  hours,  and  then  passed  into  the  centrifugal  machine,  to  separate 
the  grains  from  the  syrup  in  which  they  float.  This  syrup  is  of 
course  more  impure  than  that  used  to  clear  the  loaf,  and  conse- 
quently is  much  more  sticky  and  darker  in  colour,  and  altogether 
less  valuable  for  obtaining  crystals  from.  However,  a  considerable 
quantity  of  sugar  is  actually  obtained,  but  it  has  small  and  con- 
fused grains.  I  have  here  some  such  sugar  as  it  comes  from  the 
centrifugal  machine,  and  this  wo  may  take  as  the  first  product 
which  is  obtained  from  this  syrup  which  has  di-ained  from  the 
loaves.  This  consists  of  very  small  crystals,  but  if  they  are  very 
smaU,  for  the  same  weight  there  must  be  a  vastly  increased  surface, 
and  as  there  is  a  greater  surface,  there  is  more  room  for  the  syrup 
to  stick  to,  and,  consequently,  they  will  actually  retain  more  syrup 
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about  them  than  crystals  of  a  better  quality,  and  not  only  so, 
but  the  sjTup  itself  is  more  impure.  Accordingly,  this  sugar  is 
somewhat  inferior  in  true  sweetening  power  to  what  I  showed  you 
just  now.  This  soft  yellow  sugar  contains  a  certain  amount  of 
impurities  adhering  to  the  crystals,  but  still  contains  87  to  93  per 
cent,  of  pure  sugar,  and  3  to  7  per  cent,  of  altered  sugar  possessed 
of  sweetening  powers,  the  remainder  consisting  of  3  to  5  per  cent, 
of  water,  and  a  small  quantity  of  salts  and  colouring  matter.  It 
is  quite  clean  and  wholesome,  and  only  differs  from  raw  sugar  in 
having  a  better  colour,  and  in  being  free  from  insoluble  impurities. 
In  sweetening  power  it  is  only  inferior  to  loaf,  i.  e.,  pure  sugar,  as 
9  or      is  less  than  10. 

From  this  first  soft  yellow  sugar  a  syrup  has  been  drained  away 
which  is  still  darker  in  colour  than  that  which  I  have  just  referred 
to.    This,  in  its  turn,  is  concentrated,  but,  of  course,  it  is  a  highly 
impure  solution,  and  contains  a  great  quantity  of  sticky  bodies  and 
salts  of  various  kinds — common  salt  and  gummy  bodies  of  different 
kinds.    Still,  however,  it  contains  sugar ;  therefore  it  is  concen- 
trated, and  the  liquid,  which  contains  generally  a  very  small 
proportion  of  grain  in  the  pan,  is  allowed  to  stand  in  tanks  for 
several  days.    At  the  end  of  that  time,  the  syrup,  or  jelly  as  it  is 
called,  is  filled  with  a  number  of  grains  of  sugar.    These  are 
separated  by  a  centrifugal  machine,  and  there  is  then  a  second 
quality  of  brown  sugar  produced  in  this  way.    Here,  again,  you 
have  still  smaller  crystals  as  a  rule,  and  they  are  surrounded  with 
an  excessively  impure  syrup,  so  that  this  sugar  is  really  much  more 
impure  than  the  last,  as  well  as  darker  in  colour.    I  shall  have  to 
say  a  word  on  the  impurities  present  in  it,  and  in  this  I  believe  I 
am  somewhat  singular  in  my  views.    I  believe  the  sugar  present 
is  not  merely  pure  sugar  wetted  with  a  solution  or  syrup,  but  I 
believe  in  this  case  some  of  the  impurities  are  actually  in  com- 
bination with  the  grains  of  sugar.    Then  what  becomes  of  the 
synip  from  this  last  process  ?    It  is  now  so  impure,  and  contains 
so  large  a  proportion  of  bodies  which  are  not  sugar  at  all,  that 
practically  it  is  not  worth  any  one's  while  to  try  and  get  the  sugar 
ovX  of  it,    Therefore,  the  syiup  from  this  last  portion,  a  verj' 
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thict  and  dark  coloured  body,  is  boiled  ^yitll  water,  aad  allowed  to 
cool,  when  it  is  called  treacle.  I  bave  been  asked  what  is  the 
difference  between  treacle  and  golden  syrup,  and  I  may  say  that 
golden  syrup  is  nothing  more  than  treacle  passed  through  animal 
charcoal  and  made  a  little  brighter. 

JTow,  I  come  to  the  great  question  of  what  is  treacle  ?  This 
was  a  moot  point  for  a  long  time.  Molasses,  whether  from  cane 
or  beet  root,  possess  very  much  the  same  properties,  and  the 
explanation  of  their  constitution  rests  on  the  same  basis.  Taking 
refinery  treacle  as  my  example,  I  must  first  tell  you  what  it 
consists  of.  Treacle  contains,  speaking  roughly,  about  35  per  cent, 
of  true  sugar,  about  30  per  cent,  of  that  inverted  or  uncrystalliz- 
ablc  sugar  which  is  [produced]  by  'Jche  action  of  acids  or  ferments 
upon  cane  sugar,  about  20  per  cent,  of  water,  and  about  15  per 
cent,  of  bodies  that  we  know  little  or  nothing  about,  but  which 
we  may  class  under  the  general  name  of  dirt,  but  which  certainly 
include  many  salts  of  potash  and  soda.  Then  you  may  say,  as  it 
contains  35  per  cent,  of  erystaUizable  cane  sugar,  why  is  not  that 
got  out  in  a  saleable  form  and  sent  into  the  market  ?  Practically, 
it  cannot  be  done.  It  is  true  that  this  solution  still  contains  water, 
and  we  may  regard  the  syrup  therefore  simply  as  a  saturated 
solution  of  these  various  bodies  in  water,  and  the  question  is,  why 
do  you  not  continue  the  operations  which  were  previously  per- 
formed, and  drive  off  from  the  treacle,  by  means  of  heat  in  a 
suitable  apparatus,  some  of  the  water,  making  the  solution  into 
a  supersaturated  one,  allow  it  to  stand,  and  then  separate  the 
remaining  mother  liquid  from  the  crystals  which  were  formed? 
Practically,  you  cannot  do  it.  You  have  not  got  merely  sugar  and 
water,  but  other  bodies  which  require  water  to  hold  them  in 
solution ;  especially  those  bodies  which  I  call  dirt,  —  mostly 
unci-ystallizable  gummy  bodies  and  salts, — and  you  have  besides 
this  unciystallizable  sugar;  and  all  these  bodies  rcquii-e  a 
certain  amount  of  water  to  keep  them  in  solution.  If  you  drive 
off  the  water  which  is  required  to  hold  them  in  solution,  you 
convert  this  stuff  into  something  like  hard-bake.  Ifow,  if  you 
had  u  quantity  of  hard-bake  or  toffee  with  crystals  of  sugar 
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dispersed  through  it,  it  would  not  be  a  very  promising  task  to  get 
the  crystals  out  of  the  mass,  and  that  is  what,  practically,  you 
would  have  to  do,  if  you  tried  to  concentrate  the  treacle  much 
further.  Evaporation  has  been  carried  to  such  a  point  that  if  you 
drive  more  of  the  water  out,  the  impurities,  or  those  bodies  which 
arc  not  sugar,  will  simply  set  solid,  and  prevent  the  recovery  of 
any  sugar  crystals  that  might  be  fomied,  even  if  you  could  get 
them  to  form.  Moreover,  even  if  you  were  not  to  drive  it  to  this 
extreme  point,  but  merely  drove  off  some,  and  so  contented  your- 
self with  a  very  small  yield  of  sugar,  you  are  met  by  this  difficulty, 
that  when  sugar  is  held  in  a  solution  containing  alkaline  salts, 
chlorides,  nitrates,  and  so  on,  of  sodium  and  potassium,  it  actually 
forms  combinations  with  these  salts,  and  these  compounds  arc 
bodies  which,  although  they  do  crystallize,  do  so  with  such 
extreme  slowness  that,  unless  you  could  allow  the  concentrated 
mass  to  stand  for  a  veiy  unreasonable  time,  it  would  still  all  remain 
fluid,  and,  accordingly,  you  arc  practically  unable  to  win  more 
sugar  from  molasses  on  a  large  scale  than  is  actuidly  done.  Of 
course,  in  a  laboratory  experiment  it  is  a  different  matter,  and 
there  possibly  you  might  obtain  the  whole  of  the  sugar. 

I  have  now  treated  as  fully  as  I  can  of  the  processes  to  which 
sugar  is  submitted  in  the  rcficieiy,  although,  as  I  told  you,  I  have 
not  been  able  to  outer  into  the  technical  details. 


Vto  regret  to  learn  that  ilcssrs.  R.  L.  &  A.  Stuart,  who  for 
forty  years  have  been  caiTving  on  the  business  of  refining  sugar  in 
this  city,  and  have  always  stood  at  the  head  of  this  trade,  arc 
relinquishing  the  occupation  altogether.  It  is  true  that  they  are 
among  our  wealthiest  <Stizcns  and  can  retire  with  ample  fortunes, 
but  the  absence '  of  their  name  from  the  familiar  quotations  seems 
almost  like  a  personal  loss.  TVe  learn  that  theii-  immense  estab- 
lishment will  be  sold  or  converted  to  other  uses. — New  York 
I'rice  Curroit. 
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THE  SUGAK  QUESTION  IN  FEANCE. 


The  Conseil  Suj)erieur  du  Commerce,  in  France,  lately  submitted 
a  scries  of  questions  to  the  "  Central  Committee  of  the  Sugar 
Manufacturers  in  Franco,"  relative  to  the  Convention  and  the 
duties  on  sugar.  The  answers  of  the  Committee  seriatim,  to  the 
questions  submitted  by  the  Conseil,  have  appeared  in  those  French 
journals  which  represent  the  sugar  industry,  and  are  of  so  im- 
portant a  character  that  we  append  a  full  translation. 


The  Central  Committee  of  the  Sugar  Manufacturers  of  FrancOj 
the  elected  organ  of  the  beet  sugar  industry,  met  to  consider  the 
answers  which  it  shall  give  to  the  questions  put  by  the  Conseil 
Sujpdrieur  du  Commerce,  believes  that  it  must  in  the  first  place 
declare  its  accord  with  the  International  Sugar  Congress  lately 
held  at  Brussels. 

It  finds  that  the  International  Convention  of  1864  has  not 
attained  the  end  for  which  it  was  intended,  which  was  to  put  the 
sugar  industry  and  commerce  of  the  four  contracting  Powers  on  a 
footing  of  perfect  equality  and  agreement. 

That  the  cause  which  has  paralysed  the  intentions  of  the  Con- 
vention is  ho  other  than  the  defective  method  of  assessing  the 
duties,  which,  instead  of  being  levied  on  a  definite  and  certain 
product,  arc  laid  on  a  raw  material,  of  which  it  is  necessary 
to  estimate  the  probable  yield  whilst  in  the  refiner's  hands. 

That  the  appreciation  of  these  returns  is  efiected  by  means  of  a 
system  of  types  or  classes,  which  affords  opportunity  for  strango 
abuses,  especially  as  regards  the  drawback  on  sugars  exported. 

To  cut  short  all  these  abuses  and  abolish  once  for  aU.  this  obscure 
question  of  yields  and  drawbacks,  the  Central  Committee,  in 
agreement  with  the  International  Conference,  propose,  as  the  basis 
of  a  new  Convention  to  be  entered  into  by  the  Four  Countries, 
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t/ie  establishment  of  the  duty  on  finished  sugar,  wlien  it  passes  into 
consumption. 

This  system  only,  will  realize  the  desired  equality,  and  assure  to 
the  Treasury  the  entire  amount  of  the  duty.  It  -will  accommodate 
itself  fully  to  their  legislation,  and  leave  full  lihci-ty  to  the 
respective  Governments  to  modify  their  interior  sugar  tariffs 
•without  altering  the  conditions  of  international  competition. 

The  Central  Committee  is  convinced  that  the  adoption  of  this 
regime  would  permit  of  the  French  sugar  manufacture  taking  a 
continually  higher  stand  iu  foreign  markets,  especially  in  one 
great  neighbouring  market ;  and  that  it  would  facilitate  new 
developments  of  an  industry  which  has  given  such  powerful 
impulse  to  the  progi-ess  of  agriculture. 


A. — Duty  on  Stcae  on  Consttmption. 

I. — What  may  be  the  average,  in  the  existing  refining  industry, 
of  the  actual  return  of  each  of  the  four  classes  of  raw  sugar  at 
present  admitted  to  a  legal  drawback  of  67,  80,  88,  and  94  per 
cent.  ?   "WTiat  are  the  maximum  returns  of  each  class  ? 

"VVe  are  not  able  to  answer  these  questions  precisely.  Colour  is 
less  than  ever  a  sutficicnt  index  of  the  richness  of  sugars. 

It  is  on  the  contrary  used  as  a  means  of  evading  the  duty. 

The  skill  of  manufacturers  is  applied  to  making  rich  sugars  of 
low  colour. 

The  refiner,  guided  by  analysis,  pays  for  sugar  of  this  description 
in  proportion  to  the  excess  in  richness  over  the  legal  yields. 

Thus  sugars  below  No.  7  of  the  legal  yield  of  67  can  be  pro- 
duced, the  real  standard  of  which  is  74  to  77,  and  even  more ; 
sugars  from  7  to  9,  legal  return  80,  of  which  the  true  standard  is 
84  to  86,  if  manufactured  in  the  vacuum  pan,  and  90  and  even 
92,  if  made  in  the  open  air.  One  refiner  has  recently  bought  5000 
bags  [7  to  9,  the  legal  yield  of  which  is  80  per  cent.],  at  an  average 
standard  of  88-10  per  cent. 

It  is  the  same  for  the  other  classes  of  sugar. 

The  richest  sugar  of  lowest  colour  is  highest,  in  price.  Thus 
there  are  on  sale  at  this  moment — 

Sugars  below  No.  7   80  to  81  francs  on  the  88°  standard. 

„     from  7  to  9   78  „  „ 

"Whilst  those  from  10  to  14  arc  worth  75  „  ,, 

And  those  from  15  to  19        „        73  „  „ 
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But  ■we  must  say  that  the  extra  value  indicated  by  this  tabic 
is  above  the  average,  the  effect  of  certain  commercial  circumstances, 
notably  of  the  traffic  in  certificates  of  exportation.  However, 
already  for  the  next  season,  sugars  from  7  to  9  have  been  bought  for 
delivery  at  a  marked  advantage. 

All  sugar  which  is  richer  than  the  legal  return  of  its  class  is 
declared  for  temporary  admission.  Sugars  which  only  reach  the 
standard  of  their  colour  are  generally  depreciated  and  left  -to  the 
foreign  trader. 

We  should  add  that  by  means  of  the  osmose  process,  which 
removes  the  salts  and  darkens  the  sugars,  sugars  are  produced 
of  inferior  colour,  the  standard  of  which  is  so  much  higher,  in. 
proportion  to  the  diminished  quantity  of  the  salts. 

From  these  considerations,  it  appears  that  as  consequences  of 
maintaining  the  regime  of  types,  the  production  of  red  (or  brown) 
sugars  would  increase  and  the  progress  in  manufactiirc  would  be 
liindered. 

II.  — If  the  actual  returns  are  sensibly  below  the  legal  returns 
determined  by  the  colour  of  the  sugar,  would  the  interests  of  the 
Treasury  be  protected  by  raising  these  returns  and  by  increasing  in 
equal  proportion,  the  duties  applicable  to  raw  sugars  on  going 
into  consumption  ? 

The  colour  does  not  serve  to  determine  the  exact  richness,  and 
all  classification  which  does  not  rest  on  this  basis  is  faulty,  and  the 
increase  of  the  legal  yields  would  only  have  the  efiect  of  making 
it  further  to  the  interest  of  the  manufacturers  to  introduce  artificial 
colouring. 

"Whether  the  legal  returns  were  raised  or  lowered,  all  the 
sugar  which  ought  to  pay  duty  would  never  be  exactly  reached, 
and  the  modifications  in  the  classes  would  induce  modifications  in 
the  manufacture. 

Another  consideration  :  The  richness  of  a  class  varies  according 
to  the  locality  and  according  to  the  modes  of  manufactm'e,  it 
follows  that  the  duty  imposed  on  the  average  returns  might  be  suffi- 
ciently exact  as  regards  the  Treasuiy,  and  be  unjust  to  certain 
manufacturers. 

III.  — "Would  it  be  convenient  to  increase  the  number  of  classes 
in  order  to  reduce  the  proportions  between  one  class  and  another  ? 

The  increase  in  the  number  of  classes  would  be  insufficient, — 
a  restraint  on  the  manufacturers  and  a  source  of  difficulty  in  the 
sale ; — it  would  increase  the  most  crying  abuse  of  the  system  of 
types,  the  re-classing  after  purchase.  If  the  re-classing  is  practised  on 
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four  classes  of  sugar,  each  containing  many  numbers,  it  would  be 
much  more  frequent  on  10  or  12  distinct  classes  separated  by  slight 
difference  of  colour,  and  that  all  the  more,  inasmuch  as  there 
never  has  been  uniformity  in  the  types  from  one  year  to  another, 
nor  between  those  of  the  same  year  from  one  factory  to  another. 

IV.— If  it  was  desirable  in  preference  to  the  present  system  to 
adopt  the  Excise  in  refineries,  what  measures  would  it  be  needful 
to  take  in  the  great  centres  of  population  where  refineries  arc 
placed,  to  prevent  the  removals  which  might  he  attempted  by 
clandestine  or  other  means  ? 

The  Excise  in  refineries  is  not  a  new  institution.  It  was 
practised  from  1853  to  1864;  it  is  stUl  in  use  in  the  factory 
refineries.  There  exists  on  this  subject  some  complete  instructions 
(see  the  Circular  of  15th  December,  1853,  jS'o.  20).  The  Excise 
of  refineries  ought  to  profit  from  the  progress  which  experience 
in  the  sugar  factories  has  realized. 

Thus  in  the  factories  to-day  less  importance  is  attached  to  the 
account  of  entree  or  prise  en  charge ;  it  is  surveyed,  and  the 
subsequent  operations  followed,  but  special  attention  is  given  to  the 
warehouse. 

The  organization  of  permanent  or  continuous  senice  has  had 
this  result,  that  not  a  kilogramme  of  sugar  has  escaped  the  duty  ; 
and  the  effect  of  it  has  been  so  complete  that  since  then,  not  an 
accusation  has  been  laid  to  the  charge  of  any  manufacturer. 

Those  who  know  on  what  a  scale  fraud  was  formerly  practised, 
will  acknowledge  this  result  to  be  one  of  considerable  importance, 
not  only  to  the  Treasury  but  especially  in  a  moral  point  of 
view.  Permanence  gives  to  those  employed  such  experience 
of  the  working,  that  if  there  were  any  fraud  they  would  be 
able  to  discover  it,  and  even  to  indicate  the  point  where  it 
had  taken  place.  It  is  then  possible  to  organize  the  Excise  in 
the  refineries ;  it  suifices  that  the  entry  into  and  the  exit  from 
the  warehouses  shall  be  kept  exactly  the  same,  and  under  the 
charge  ,  of  the  same  permanent  surveillance,  supported  and  con- 
trolled by  the  preparatory  account  of  the  prise  en  charge  and  bj^ 
the  oversight  of  the  intermediate  operations. 

v.— The  excise  is  only  suited  to  periodic  returns.  How  can 
these  returns  be  made  in  the  factories  which  work  night  and  day 
without  inten-uption  throughout  the  whole  year  ? 

The  actual  organization  of  the  Excise  allows  of  their  taking 
account  at  any  moment  of  the  position  of  the  sugar  factories. 
The  stock  in  the  warehouse  where  the  finished  sugars  are  placed 
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is  always  exact.  The  stock  of  the  syrups  in  crystallization  is 
taken  approximately  by  the  daily  estimate  of  the  average  return. 

The  same  means  of  control  could  be  carried  out  in  refineries, 
and  t]iere  would  be  no  need  to  stop  the  working  to  take  stock 
periodically.  Occasionally,  advantage  might  be  taken  of  accidental 
stoppages  to  make  the  returns  more  complete.  But  as  to  the  fears 
founded  on  prejudice  which  would  impose  on  these  establishments 
the  necessity  of  stopping  their  works  to  make  an  annual  return, 
they  cannot  be  considered  as  serious  when  it  is  well  known  that 
refineries  (and  notably  partnership  refineries)  easily  find  means 
of  taking  stock  without  injury  to  their  working. 

YI. — Do  you  approve  of  applying  one  duty  to  all  the  produce  of 
the  refineries  ?  Or  rather,  which  is  more  probable,  would  you  tax 
differently,  candy,  loaf,  white  sugar  in  crystals  or  powder,  and 
yellows,  according  to  the  degree  of  saccharine  richness  of  each  of 
these  products  ? 

YII. — In  the  last  hypothesis,  on  what  base  of  classification, 

and  to  what  mode  of  verification,  would  you  have  recourse  ? 

A  single  duty  would  bo  a  great  simplification,  and  the  Committee  ' 
has  hesitated  a  long  time  before  rejecting  it.  However  it  has 
found,  that  in  the  interests  of  consumers  and  of  manufacturers, 
and  to  encourage  the  consumption  of  raw  sugars,  it  might  be  of 
use  to  propose  the  establishment  of  two  classes,  to  be  distinguished 
as  under. 

1st  class  sugars — Candy,  and  loaf  sugar,  a  uniform  duty  of  70 
francs. 

2nd  class — All  other  sugars  without  distinction,  65  francs.  The 
Central  Committee  has  thought  that  these  duties,  notwithstanding 
the  proposed  reduction  of  the  duty  on  refined,  would  be  more 
productive  than  the  whole  number  of  classes  indicated  in  the 
projet  de  lot,  now  submitted  to  the  Assembly. 

VIII.  — Under  what  system  would  molasses  be  placed  ? 
Molasses  would  remain  on  the  same  footing  as  before. 

IX.  — ^As  it  might  not  be  wished  to  prevent  chocolate  makers, 

confectioners,  preservers  of  fruit,  or  even  simple  consumers,  from 

Using  sugar  not  refined,  what  system  of  tariff  should  be  applied  to 

the  raw  sugar  thus  kept  away  from  the  refineries  ? 

Sugars  used  for  chocolate,  confcctionei-y,  &c.,  would  pay  the 
duty  on  consumption  on  their  class.  Chocolates  not  enjoying 
any  drawback,  there  would  be  no  change  as  regards  them. 
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X.  — The  Excise  in  France  implies  the  adoption  of  an  analogous 
system  in  England,  Belgium,  and  Holland ;  what  precautions  would 
it  bo  needful  to  take  to  guarantee  to  the  sugar  manufacturers  of 
each  of  the  four  countries,  that  the  conditions  of  fair  competition 
should  not  he  trouhled  by  frauds  or  connivances  in  any  of  the 
other  countries  ? 

If  the  system  of  permanent  Excise  is  applied  in  the  three  other 
countries  as  in  Erance,  all  necessary  guarantees  would  exist  to 
insure  the  conditions  of  fair  competition.  It  would  he  incumbent 
on  the  International  Conference  to  discover  a  common  regime, 
which  would  be  accepted  by  all  the  four  countries. 

XI.  — Besides  all  fiscal  questions,  what  arc  the  advantages  or 
inconveniences  which  might  be  found  in  the  Excise,  by  the  manu- 
facturers of  beet  sugar,  the  importers  of  foreign  or  colonial  sugar, 
and  the  refiners  ? 

As  regards  exterior  commerce,  the  duty  on  consumption  by 
suppressing  all  drawback,  makes  the  causes  of  inequality  (which 
give  some  advantages  to  the  refiners  of  certain  countries,)  to 
disappear.  In  this  respect,  then,  it  realises  completely  the  aim 
which  the  Convention  of  1864,  had  in  view,  and  which  the  actual 
regime  has  not  permitted  the  attainment. 

As  to  the  Interior,  raw  sugars  would  in  future  he  only  bought  by 
the  proportion  of  sugar  which  they  actually  contain,  and  no  longer 
by  the  bounty  to  which  their  class  might  give  a  right.  This  system 
would  leave  to  maniifacturcrs,  as  to  refiners,  full  liberty  to  carry  on 
their  works  and  their  commercial  operations. 

XII.  — Has  the  Convention  of  1864  produced  such  advantages 
to  the  manufacture  and  commerce  of  France,  as  to  make  it  desirable 
to  maintain  this  Convention  ? 

It  is  needful  to  distinguish  between  the  principle  of  the  Inter- 
national Convention,  which  is  that  of  liberty  of  commerce  between 
four  neighbouring  nations,  (a  principle  fruitful  in  good  results,) 
and  the  means  of  its  application,  which  are  veiy  defective.  Those 
means  have  allowed  some  inequalities  of  condition  to  subsist 
between  competitors  who  expected  to  combat  on  equal  terms. 
Hence  the  complaints  of  the  Convention  which  have  been  heard 
on  all  sides. 
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XIII. — AVhat  are  the  expenses  of  sending  raw  or  refined  sugars 
from  Belgium,  France,  and  the  low  countries  into  England,  or  from 
this  last  state  into  the  other  three  ? 

The  information  which  the  Central  Committee  have  been  able  to 
procure  as  to  the  expense  of  transport,  &c.,  of  100  kilogrs.  of 
refined  sugar  from  Paris  to  London,  show  that  these  expenses  are 
at  present  nearly  4  frs.  50  cents  (Is.  lOd.  per  cwt.). 

B. — White  Sixgaes  not  Equal  to  Eefined. 

I.  — Is  it  of  serious  importance  that  the  exportation  of  Poudrea 
hlanclm  should  be  permitted  in  discharge  of  the  obligations  of 
temporary  admission? 

II.  — In  case  of  an  afSrmative,  at  what  must  the  return  be  fixed? 

These  questions  confound  two  things  essentially  distinct :  tem- 
porary admission  and  exportation  with  drawback ;  we  ask  that 
the  situation  shall  be  entirely  altered.  As  it  is,  it  shows  the 
complications  and  the  difficulties  of  the  actual  system. 

C. — SuETAXE  ON  Navigation. 

I.  — Would  it  be  desirable  to  free  foreign  sugars  from  the  surtaxe 
of  the  flag,  from  which  sugars  from  the  French  Colonies  are  exempt 
by  virtue  of  the  law  of  30th  January  last  ? 

II.  — Should  this  freedom  be  extended  to  sugars  of  all  kinds  and 
of  all  origins,  imported  by  sea  or  land  ? 

The  surtaxes  on  the  flag  were  established  for  the  benefit  of  the 
shipping  and  not  in  favour  of  the  French  sugar  industry. 

If  the  Government  propose  to  abandon  the  system  of  surtaxes  on 
the  flag,  the  sugar  industry  can  have  no  objection. 
■  •  Otherwise  if  the  regime  is  continued,  we  do  not  see  how  foreign 
sugars  can  be  exempted.  We  may  add  that  the  nations  who  have 
not  adhered  to  the  National  Convention  have  put  higher  duties  on 
French  sugars  than  we  have  on  theirs  and  for  this  which  constitutes 
a  protection,  our  surtaxes  on  the  flag  would  be  an  insuificient 
compensation. 

III.  — Is  it  advisable  to  abolish  the  prohibition  which  is  the 
result  of  the  last  paragraph  of  Article  6  of  the  law  of  7th  3Iay, 
1864,  which  excludes  from  the' benefit  of  exportation  after  refining, 
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colonial  and  foreign  sugars,  when  they  have  not  been  imported 
directly  hy  sea  from  countries  beyond  Europe  ? 

It  is  necessary  to  take  account  of  the  reciprocity  of  treatment 
applied  to  our  products  in  certain  countries.  It  would  not,  perhaps, 
be  veiy  inconvenient  to  suppress  the  prohibition  which  applies  to 
the  sugar  of  Belgium  and  Holland,  if  on  the  one  side  Belgian 
coal,  so  necessary  to  our  industry,  were  not  taxed  on  its  entrance 
into  this  countiy,  and  if  the  sugar  factories  of  Belgium  by  adopting 
the  Excise  could  no  longer  enjoy  their  great  advantages ;  and  if 
on  the  other  hand  the  Dutch  sugar  factories  would  relinquish  some 
of  their  privileges. 

But  it  is  impossible  to  consent  to  this  suppression  when  it 
relates  to  the  sugars  of  Germany  and  Austria,  when  it  is  well 
known  that  large  bounties  are  given  on  exports  from  those  coun- 
tries. Egj-ptian  sugars  on  their  side  appear  to  be  produced 
under  conditions  which  would  demand  the  application  of  the  inter- 
diction to  them,  although  imported  by  sea  from  beyond  Europe. 
These  sugars  were  certainly  not  contemplated  by  the  6th  Article 
of  the  law  of  7th  ilay,  1804.  They  did  not  then  exist,  and  they 
now  seem  to  threaten  a  very  great  increase. 

IV. — In  the  case  where  the  surtaxe  should  be  maintained,  ought 
we  not,  contrary  to  the  provisions  of  the  last  paragraph  but  one  of 
Article  5  of  the  Law  7th  May,  1864,  to  reimbm-se  it  entirely  on 
exportation  after  refining,  in  order  to  maintain  the  equality  estab- 
lished between  the  four  contracting  powers  by  the  Convention  of 
the  8th  November,  1864  ? 

If  the  surtaxes  of  the  flag  should  be  maintained,  the  Committee 
think  that  there  would  be  no  occasion  to  carry  out  the  system  of 
reimbursements  on  exportation. 

Signed,  P.  Georges,  President ; 

E.  Yiox,  Abel  Stievenaot,  Vice-Presidents; 
J.  B.  Maeeiage,  Secretary  ; 

BeLIN,    DelAVNAY,   L.   DerVATTX,  DuEDf,  Hallette, 
MaBQTTIS     D'HAVEEfGCOIJET,     LiXAED,     DE  Mol, 

Vallet,  "Woitsseij-,  Members; 
E.  FiEVET,  Falricant-raffinew. 
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NEED  OF  NEW  SEED  CAIfE  IX  LOUISIANA. 


An  old  and  experienced  planter  of  this  State  calls  our  attention 
to  the  degeneration  of  the  ribbon  cane,  almost  exclusively  used  by 
our  planters,  and  affirms  that  much  of  the  deficiency  in  the  product 
of  this  staple  is  due  to  this  cause.  This  degeneration  he  ascribes 
to  bad  cultivation  and  deficient  labour  and  drainage,  and  to  the 
necessity  of  the  planters  using  inferior  cane  for  planting.  It  is 
deemed  of  great  importance  that  this  degeneration  should  be 
arrested,  and  to  that  end  it  is  proposed  to  send  to  India  for  fresh 
and  new  plants,  so  as  to  improve  our  stock,  and  restore  the  large 
production  of  former  times. 

The  ribbon  cane  of  late  years  has  entirely  changed  its  colour, 
and  its  juice  has  lost  its  original  aroma.  It  is  no  more  the  original 
cane  imported  to  this  State  by  Judge  Borrin  in  1810  as  a  curiosity. 
It  was  brought  direct  from  Java  to  Charlestown  or  Savannah  with 
a  cargo  of  coffee,  and  adapted  itself  so  well  to  our  climate,  soil, 
and  cultivation,  that  it  rapidly  superseded  the  old  stock,  which 
had  been  long  in  use  by  the  planters.  The  present  degenerated 
ribbon  cane  is  now  more  delicate  and  puny  in  its  gi-owth,  more 
easily  afiected  by  frost,  and  more  subject  to  decay  in  -windrow  or 
mattresses, "  put  up  for  seed.  The  stubbles  will  not  keep  sound 
after  the  first  year.  In  fact,  the  juice  tastes  like  sorgum  or 
cornstalk  juice,  and  requires  more  boiling  to  make  it  granulate,  and 
yields  double  the  molasses  it  used  to  do.  In  short,  it  is  getting 
worthless. 

Even  higher  cultivation  and  fertilizing  have  failed  to  restore  the 
original  vigour  of  this  cane,  and  bring  back  its  bright  stripes  and 
its  aromatic  juice.  The  juice,  too,  makes  far  more  molasses  than 
sugar. 

Many  experiments  have  been  made  to  introduce  new  canes  into 
our  State  from  South  America  and  the  AVest  Indies,  but  they  have 
generally  failed.  The  Creole  from  Madeira,  ottaili  from  Cuba  and 
Brazil,  ribbon  cane  from  Tehauntepec,  Guascacala,  Tampico,  and 
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the  Pacific  Islands.  None  of  these  suit  our  climate.  The  rind  of 
all  of  them  is  too  thin,  the  eyes  too  small  and  weak,  the  roots  not 
strong  enough.  Nothing  has  stood  the  test  of  our  climate  and 
soil  so  veil  as  the  ribhon  cane  from  Java,  'which  saved  the  sugar 
cultivation  in  this  State  after  1830. 

Many  years  ago  our  Government,  at  the  suggestion  of  ITr.  Lapice 
and  Gov.  A.  B.  Eoman,  introduced,  through  the  Agricultural 
Bureau,  some  cane  from  Penang,  India.  This  was  done  at  enormous 
expense,  and  a  few  of  the  eyes  falling  into  Mr.  Lapice's  possession, 
he  cultivated  it  with  great  success  for  three  years,  hut  the  first 
hard  frost  killed  it.  There  are,  however,  other  canes  in  India,  of 
a  superior  quality,  and  which  mature  early;  and  it  is  believed 
their  introduction  would  be  a  vast  benefit  to  our  planters.  It  is 
proposed,  therefore,  by  a  combination  of  our  planters,  to  employ 
some  experienced  person  to  proceed  to  India,  and  after  ascertaining 
the  best  stock  in  that  countiy,  or  in  Java  or  Sumatra,  to  import 
a  sufB.ciency  thereof  for  the  use  of  our  planters.  For  this  task  we 
know  of  no  person  so  competent  as  Mr.  Lapice,  whose  proposition 
we  take  pleasure  in  laying  before  our  readers,  and  commend  it  to 
the  favourable  consideration  of  all  who  are  interested  in  the  sugar 
culture. 

It  would  be  necessaiy  for  him  to  go  by  the  Suez  Canal,  by  Oriental 
mail  steamships  of  England  or  France,  to  go  by  Marseilles  to  Singapore, 
and  return  the  same  way,  to  ai-rive  here  in  time  to  plant  the  canes 
in  December  or  January  next,  and  to  know  how  to  pack  them  so  as  to 
keep  them  sound  and  fresh.  The  passage,  freight,  &c.,  will  bo 
very  expensive,  probably,  not  less  than  5,000  doUs.,  which  could 
be  raised  by  fifty  subscribers  at  100  doUs.  each.  He  would  ask  one- 
half  of  aU  the  canes  he  succeeded  in  bringing  here  for  his  trouble 
and  compensation,  and  divide  the  other  half  among  the  subscribers 
free  of  charge.  It  Would  be  a  most  judicious  expenditure  for  any 
sugar  planter  to  make,  to  employ  a  competent  and  experienced 
sugar  planter  to  make  the  selection;  and  not  do  as  our  Government 
did  in  sending  a  -N-essel  to  the  "^est  Indies,  Brazil,  and  South 
Ameiiea  to  bring  here  worthless  canes  inflicted  with  the  borer. — 
iV.  0.  Times. 
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ON  THE  EESULTS  OBTAINED  BY  THE  OS]!J:OSE 
PEOCESS  IN  RUSSIA. 

By  M.  Etjgeite  Feltz. 

hare  just  finished  passing  througt  the  centrifugals  240,000 
kilogrs.  of  thirds  molasses  osmosed ;  as  in  preceding  years,  the 
osmosing  of  these  products  has  produced  excellent  results,  increased 
this  year  by  the  exceptional  price  of  pieces.  The  thirds  not 
osmosed  gave  9  to  10  per  cent,  of  yellow  pieces,  whilst  the  osmosed 
thirds  have  yielded  20  to  25  per  cent.,  on  the  average  above  22  per 
cent.  The  ordiuary  thirds  took  three  months  to  crystallize,  whilst 
the  centrifagaling  of  the  osmosed  thirds  was  effected  three  weeks 
after  the  boiling.  For  comparison,  let  us  take  the  following 
results : — 

15,000  pondd.  thirds  molasses,  not  osmosed,  gave  yellow 
sugar  1  bdOpoiids.,  at  5  roubles,  =  7 500  roubles. 

1 3, 000 pouds.  thirds  molasses 
osmosed,  yielded  yellow 

sugar   3000  ,,    at  5-5    ,,      16,500  „ 

The  cost  of  filtration,  carbonatation,  fuel,  paper,  labour,  &c., 
did  not  reach  1500  roubles.  Thus,  there  was  a  nett  increase  of 
velue  of  7500  roubles.  If  account  is  taken  of  the  comparative 
rapidity  of  crystallization,  which  allows  of  the  sugar  from  13,000 
pouds.  of  thirds  being  sold  now  rather  than  three  months  hence,  we 
must  add  to  the  nett  profit  1500  roubles  at  least. 

The  great  advantage  of  the  osmose  process  applied  to  the 
drainage  of  the  seconds  and  thirds  boilings,  is  that  it  requires  very 
little  extra  labour,  because  it  is  needful  to  boil  and  centrifugal 
these  products,  either  with  or  without  their  being  osmosed.  The 
labour  necessary  for  the  osmogene  is  largely  compensated  by  the 
much  greater  facility  with  which  the  osmosed  products  pass  the 
centrifugal.  Instead  of  obtaining  masses  more  or  less  sticky  like 
ordinary  thirds,  we  obtain  after  osmosing,  crystallized  masses  easy 
to  centrifugal,  and  sugar  of  superior  value.  I  have  estimated  one 
at  5  and  the  other  at  5-50  roubles. 

2  B 
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I  have  also  passed  througli  the  osmogenes  160,000  kilogrs.  (160 
tons,)  of  fourths  molasses  (drainage  of  thirds  not  osmosed,)  boiled 
during  the  manufacture.  I  have  submitted  them  to  a  good  filtra- 
tion and  to  the  Woestyn  form  of  calco-carbonic  clarification  before 
the  osmose.  The  crystallization  is,  as  you  would  suppose,  slower 
than  in  the  thirds,  but  the  appearance  of  the  pans  promises  a 
return  of  12  to  15  per  cent,  of  sugar.  It  is  needless  to  say,  that 
the  osmosing  of  fourths  has  to  be  more  thorough  than  -that  of 
thirds. 

I  have  read  with  attention  the  instructive  article  published  by 
M.  Dubrunfaut  in  your  number  of  Pebruary  4th,  (see  Stigar 
Cane,  for  April,)  and  I  have  seen  with  pleasure  that  the  enlightened 
manufacturers  who  have  used  the  osmose  process  for  many  years 
have  remained  faithful  to  the  only  economical  practice  of  it,  working 
with  loss  of  the  exosmose  waters.  The  first  steps  of  the  osmose 
were  hindered  by  the  idea  of  making  the  waters  so  strong  as  to  be 
able  to  boil  them  into  molasses.  This  method  can  have  no  serious 
advantage,  except  when  a  distillery  foitas  part  of  the  factory. 
M.  Dubrunfaut's  article  appears  to  assert  that  the  working  with 
loss  of  the  waters  cannot  be  applied  to  a  very  thorough  osmose. 
HappUy  there  is  nothing  in  this.  The  process  is  more  satisfactory 
than  its  inventor  appears  to  believe. 

It  matters  not  what  product  of  the  manufactory  is  worked  with 
loss  of  waters,  to  obtain  waters  containing  at  least  one  part  of  salt 
to  one  of  sugar,  that  is  to  say,  waters  of  the  co-cfiicient  1.  It 
is  only  scarcity  of  water  which  would  force  manufacturers  to  work 
with  strong  water.  Here  are  some  figures  relative  to  a  trial  of 
the  osmose  of  some  fourths,  during  last  year,  but  of  which  I  am 
unable  to  give  complete  returns : — 

The  original  molasses  contained. .  35'65  of  salts  per  100  of  sugar. 
The  molasses  osmosed  contained. .  19'75    ,,  ,,  ,, 

The  osmose  waters   585-00  ,,  ,,  ,, 

According  to  the  mode  of  calculation  employed  by  M. 
Dubrunfaut  we  should  obtain  the  probable  return  in  the  follow- 
ing manner : — 

The  original  molasses  contained  43'5  per  cent,  of  sugar,  and 
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15-55  per  cent,  of  salts.  There  has  been  extracted  by  osmose 
I5-55  X  "045  =  7  per  ceut.  of  salts:  at  the  co-efficient  4  there  has 
been  rendered  crystallizable  4  x  7  =  28  —  1-5,  say  26-5  per  cent, 
of  sugar.  "We  see  that  the  purification  was  strong,  notwithstand- 
ing the  idea  that  good  waters  (of  exosmose)  had  to  be  made.  The 
molasses  entered  the  osmogene  at  40-6°  Baume,  and  issued  from  it 
at  18=  Baume. 

By  working  more  slowly,  it  would  have  been  possible  to  lower 
the  molasses  to  13°  or  14°  Baume,  and  obtain  a  still  greater  purifica- 
tion. 

Only  as  my  model  apparatus  is  very  small,  the  thread  of  molasses 
at  40*6  was  excessively  weak  to  begin  with,  and  in  a  great  number 
of  apparatus  the  working  would  have  been  of  very  little  value. 
The  density  of  the  water  being  lowered  at  least  half  a  degree 
in  the  cold,  the  co-efficient  1  may  be  obtained,  even  with 
the  molasses  issuing  from  the  osmogene  at  15°  Baume.  As  a 
kilogr.  of  steam  raises  6  kilogrs.  of  water  to  90°  C,  (194°  F.,) 
and  does  not  evaporate  a  single  kilogr.,  it  will  always  be  more 
economical  in  a  non-distilling  factoiy,  to  osmose  with  loss  of  the 
water. 

The  osmose  process  acts  very  little  on  organic  matters  and  can- 
not therefore  be  applied  indefinitely  to  the  products  of  the  refinery, 
but  applied  to  sucrates  of  lime  it  allows  of  purification  much 
more  radical  in  character.  It  is  thus,  that  in  a  trial  of  this  kind  on 
some  kilogrammes  of  fourths  molasses,  I  was  able  to  obtain  sjrup 
of  sufficient  purity,  without  any  filtration  whatever,  to  boil  to 
crystals  in  the  experimental  apparatus  of  my  laboratory. 

But  the  economical  conditions  of  this  process  are  not  sufficiently 
favourable  to  permit  of  its  working  on  a  large  scale  in  our  factory. 
However,  the  using  of  osmogencs  is  so  regular  and  of  such 
slight  expense,  that  the  employment  of  the  osmose  as  a  process  of 
purification,  should  be  introduced  into  sugar  factories,  as  well  as  the 
charcoal  filtration. — La  Sucre)  ie  Indigene. 
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METEOROLOGICAL  OBSERVATOEY  IN  BARBADOS. 


At  the  opening  of  the  present  session  of  the  House  of  Assembly 
in  Barbados,  His  Excellency  Governor  Rawson  propounded  a  scheme 
of  considerable  importance  not  only  to  that  island,  but  to  the  -wholo 
of  the  "West  Indies.  This  was  the  founding  of  a  Meteorological 
Obsei-vatory  for  the  purpose  of  observing  and  making  known  by 
means  of  the  telegraph  to  aU  the  neighbouring  islands  and  coasts, 
any  sudden  atmospheric  changes  which  might  predicate  danger 
from  approaching  storms  or  hurricanes. 

This  proposal  of  Governor  Rawson's  has  met  with  almost  universal 
approval,  at  least  within  the  regions  which  are  subject  to  these 
terrible  visitations.  Lord  Kimberley  has  officially  notified  his 
approval  of  the  scheme,  and  suggests  that  a  small  reinuneration  should 
be  offered  to  any  civU  servant  or  citizen  of  ordinary  intelligence  to 
make  and  register  the  observations,  respecting  which  the  Barlados 
Globe  observes  that  citizens  and  civil  servants  have  theii-  time 
pretty  fully  occupied,  and  that  it  may  very  well  happen  that 
phenomena  of  great  interest  and  moment,  and  requiring  continuous 
watching,  may  be  taking  place  at  the  very  time  when  the  prime 
duty  of  the  citizen  or  member  of  the  civil  service  demands  his 
presence  and  attention  elsewhere  than  at  the  observatory. 

Rcgardingthe  generalsubject  and  the  proposed  scheme,  the  follow 
ing  extract  from  the  Barlados  JFest  Indian  wiU  be  read  with  interest. 

""W"e  know  not  a  more  convenient  place  for  a  Meteorological 
Observatory,  for  the  special  object  it  is  designed  to  serve,  of  giving 
warning  of  approaching  storms  and  hurricanes  within  the  Tropics, 
than  Barbados  affords,  situated  as  it  is  a  little  outside  of  the  chain 
of  islands  that  extends  from  Trinidad  to  the  Bahamas,  separating  the 
Caribbean  Sea  and  Gulf  of  Mexico  from  the  Atlantic.  The  Tele- 
graph Stations  fixed  on  each  island,  would  form  links  of  communica- 
tion for  the  conveyance  of  intelligence  of  atmospheric  disturbances, 
all  along  that  portion  of  the  Atlantic  where  these  hurricanes  prevail. 
Their  course  is  almost  invariably  in  the  direction  from  S.  E.  to 
N.  W.  and  their  ordinary  rate  of  motion  from  20  to  40  miles  an 
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hour,  80  that  notice  of  their  approach  can  he  given  from  one  island 
to  another  by  hours,  and.  from  one  extremity  of  the  chain  to  the 
other  by  days,  giving  time  for  preparation  on  land  and  sea,  to  guard 
against  the  danger,  and  for  the  protection  of  life  and  property.  In 
the  hurricane  of  1831  in  this  island  alone  1,200  persons  yreio  killed, 
and  immense  loss  of  property  was  occasioned,  in  a  great  measure 
owing  to  the  burst  of  the  storm  upon  us,  without  any 
warniag,  to  permit  of  precautions  being  taken  against  its 
violence.  Hence  it  was,  a  number  of  vessels  lying  at  anchor 
in  Carlisle  Bay  were  driven  on  shore,  houses  unroofed,  because 
the  doors  and  windows  were  left  unfastened,  animals  kiUed 
by  the  falling  of  the  insecure  -buildings  in  which  they  were 
placed,  and  the  lives  of  mefo,  women  and  children  saciificed  in 
the  terror  and  confusion  of  the  storm,  as  they  vainly  rushed  out  of 
their  houses  to  seek  for  safety  in  the  open  fields.  In  such  a  peiil 
to  be  forewarned  is  to  be  forearmed.  Much  of  the  danger  and  the 
devastation  occasioned  by  the  hurricane  is  capable  of  being  guarded 
against  by  timely  warning,  and  this  is  what  might  be  obtained  by 
the  establishment  of  a  Meteorological  Observatory  here,  which  as 
Mr.  Rawson  says,  would  be  a  beacon  to  all  the  travellers  over  these 
seas,  and  to  the  inhabitants  of  the  neighbouring  shores.  As  there  are 
soundings  taken  of  the  depths  of  the  ocean,  and  the  direction  of 
currents  in  these  seas  is  known,  so  observations  have  been  made 
and  records  kept  of  the  prevailing  winds,  and  of  the  periodical 
occurrence  of  those  rotatory  storms  which  are  so  destructive  in  these 
latitudes,  of  their  rise  and  progress,  and  the  rate  they  travel  at 
over  the  expanse  of  the  ocean.  The  suggestion  of  the  establishment 
of  an  Observatory  here  to  note  these  phenomena  fully,  as  weU  as  the 
changes  of  weather,  and  to  forward  intelligence  of  them,  all  through 
the  chain  of  island.s,  and  along  the  seaboard  of  the  United  States, 
to  give  warning  of  the  approach  of  hurricanes,  has  been  favourably 
received  at  "Washington,  as  likely  to  be  of  great  benefit  in  the  pro- 
tection of  Hfe  and  property  in  the  Southern  States,  and  a  valuable 
source  of  information  in  meteorological  enquiries.  Notes  of  the 
changes  of  the  weather  all  over  the  continent  of  North  America,  are 
taken  in  difi'erent  places  and  forwarded  to  "Washington,  and  are 
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useful  for  sanitary  and  agricultural  purposes,  as  well  as  for  the 
acTvanccmcnt  of  other  science.  To  extend  the  range  of  observation 
to  the  South  Atlantic  and  the  mid  ocean,  where  at  certain  seasons 
and  intervals  of  time  the  hurricane  arises  as  if  from  its  sleep  in  the 
waters,  and  sweeps  along  the  path  of  the  Gulf  Stream  to  the  Atlantic 
seaboard,  will  be  a  great  addition  to  the  means  at  present  available 
for  researches  in  Meteorology,  especially  for  acquiring  more  accu- 
rate knowledge  of  the  law  of  storms.  A  correspondent  writing 
on  the  subject,  anticipates  a  difficulty  in  the  expense  to  which 
the  establishment  of  an  Observatory  would  put  this  island  ;  but  we 
think  he  scarcely  does  justice  to  the  liberal  spirit  that  the  Legislature 
has  exhibited,  in  the  erection  of  another  Lighthouse  on  the 
windward  side  of  the  Island,  at  a  much  greater  cost,  not  many 
weeks  since  ;  in  the  subsidy  to  the  Submarine  Telegraph  Company, 
voted  without  a  dissentient  voice  some  couple  of  years  ago,  and  in 
the  '  invaluable  boon '  the  inland  Post  office." 


THE  COLONIAL  COMPAFT  (LIMITED), 


The  seventh  ordinary  general  meeting  of  the  shareholders  was 
held  on  Thursday  last,  at  the  offices  of  the  company,  No.  16, 
Leadenhall  Street ;  the  chair  was  occupied  by  the  Eight  Hon. 
E.  P.  Bouverie,  M.P.,  the  chairman  of  the  company.  The  notice 
calling  the  meeting  was  read  by  Mr.  Thomas  H.  Glennie,  the 
secretary.  The  report  of  Ihc  directors,  which  was  taken  as  read, 
was  as  follows : — 

"  The  following  is  the  result  of  the  company's  operations  for  the 
past  year: — The  gross  profits  have  amounted  to  £111,365  7s.  lid.; 
deduct  the  charge  for  business  expenses  and  interest  on  debentures, 
£.36,160  lis.  2d.,  there  remains  a  net  profit  of  £75,204  16s.  9d.  ; 
add  balance  of  profit  and  loss  brought  forward  from  last  year, 
£163  19s.  6d, ;  total  £75,368  16s.  3d.    From  this  has  to  bo 
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deducted — interest  due  to  vendors  on  amount  credited  in  advance 
ontte  10,000  shares  allotted  to  them  under  contract,  at  5  per  cent., 
£1,250 ;  ad  interim  dividend  of  10s.  per  share,  declared  July,  1871, 
£12,759  10s.;  ad  interim  dividend  of  10s.  per  share,  declared 
January,  1872,  £14,759  10s.;  leaving  a  balance  of  £44,599  16s.  3d. 
The  directors  recommend  that  a  further  dividend  of  12s.  per  share 
be  now  declared,  -which  will  amount  to  £17,711  8s.  The  total 
dividend  thus  declared,  being  32s.  per  share,  is  at  the  rate  of  8  per 
cent,  per  annum.  The  directors  propose  that  the  dividend  for  the 
year  be  free  of  income-tax.  A  further  sum  of  £5,000  has  been 
transferred  to  the  reserve  fund,  making  a  total  reserve  of  £95,000. 
The  balance  of  undivided  profits  to  be  carried  forward  to  this 
year's  account,  after  providing  for  bad  and  doubtful  debts,  wUl  bo 
£21,888  8s.  3d.  The  results  of  the  past  year  compare  very 
favourably  with  those  of  the  preceding,  arising  jfrom  satisfactory 
crops,  and  fair  prices  for  produce.  The  directors  regret  that  the 
prospects  for  the  current  year  are  less  satisfactory,  owing  to 
unfavourable  weather  which  prevailed  throughout  the  British  West 
Indies  towards  the  end  of  last  year.  The  general  commission 
business  of  the  company  has  been  fully  maintained  during  the  past 
year.  For  some  years  past,  the  directors  have  been  closely  watching 
the  progress  of  the  Central  Sugar  Factories  in  the  French  Islands 
of  Guadeloupe  and  Martinique,  where  the  manufacture  is  central- 
ised, and  the  agriculture  separately  conducted ;  and  they  have  from 
time  to  time  had  them  inspected  and  reported  upon  by  practical 
persons  in  whom  they  had  confidence.  These  reports  have  invariably 
testified  to  the  success  of  these  establishments,  and  were  last  year 
fully  confirmed  after  a  visit  to  these  islands  by  one  of  their  own 
body.  The  directors,  therefore,  determined  to  erect  one  in  Trinidad, 
which  is  now  in  course  of  construction,  and  which  wUl,  it  is  ex- 
pected, be  in  a  position  next  season  to  take  off  the  crops  of  several 
of  the  company's  estates.  These  crops  have  hitherto  been  manu- 
factured separately  in  different  sots  of  works,  and  of  a  quality  suit- 
able only  for  refining,  and  will  in  future  be  made  of  a  fine  quality 
and  in  one  factory,  which  it  is  believed  will  result  in  increased 
economy  and  profit.    During  the  past  year,  the  directors  have  sold 
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three  of  their  outlying  estates  ia  Trinidad,  and  it  will  be  satisfactory 
to  the  proprietors  to  know  that  a  higher  price  was  obtained  for  them 
than  was  originally  paid.  A  portion  of  the  debentures  of  the  com- 
pany fall  due  at  the  end  of  the  year,  and  the  directors  propose  to 
renew  the  whole,  or  a  considerable  portion  of  them.  The  board 
have  thought  it  desirable  that  an  arrangement  should  be  come  to 
with  regard  to  the  £2.  10s.  credited  in  advance  on  the  vendors' 
shares,  a  proposal  is  submitted  herewith  for  this  pui-pose.  In 
accordance  with  the  articles  of  association,  two  of  the  members  of 
the  board  retire  at  this  meeting.  The  retiring  directors  are  "Wm. 
Burnley  Hume,  Esq.,  and  Neville  Lubbock,  Esq.,  who  being  eligible, 
offer  themselves  for  re-election.  Warrants  for  the  additional  divi- 
dend of  123.  per  share  will  be  issued  on  the  8th  July  next ;  together 
with  the  usual  ad  interim  dividend  of  lOs.  per  share  for  the  six 
months  ending  30th  June  instant,  being  at  the  rate  of  5  per  cent  per 
annum." 

The  Chairman,  moving  the  reception  and  adoption  of  the  report, 
said  the  shareholders  would  observe  that  his  favourable  anticipa- 
tions as  to  the  year  1871,  when  he  had  the  pleasure  of  meeting 
them  twelve  months  ago,  had  been  in  great  measure  realized.  At 
that  time  the  prospects  were  good  and  the  prices  fair,  so  that  on 
the  whole  they  expected  to  do  well.  This  had  been  the  case,  and 
last  year  had  been  on  the  whole  the  best  year  the  company  had  had. 

Prices  had  not  been  very  high,  but  crops  had  been  good,  and  a 
larger  amount  of  business  had  been  done  than  usual.  The  gross 
profits  had  been  £5000  more  than  in  1868,  hitherto  the  most 
favourable  year  of  the  company.  The  imports  of  sugar  generally 
last  year  had  been  larger  than  in  any  previous  year,  and  so  it  had 
been  from  the  company's  estates.  The  price  obtained  by  the 
company  had  been  good,  being  the  same  as  the  average  price  of 
clayed  manUla  for  the  last  six  years,  viz.,  21s.  OJd.  per  cwt. 

The  large  amount  carried  by  the  directors  to  the  reserve  fund 
and  to  the  present  year's  account  was  in  accordance  with  the  same 
policy  as  led  them  last  year  to  divide  the  whole  of  the  profits  of 
1870.  Then,  though  the  profits  had  been  smaller,  the  prospects 
were  good ;  this  year  the  prospects  were  not  so  blight,  the  present 
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crops  from  the  "West  Indies  generally  haTing  been  much  affected 
by  the  unfavourable  weather. 

The  directors,  seeing  the  prosperity  of  the  central  factories  in 
Martinique  and  Guadeloupe,  were  now  erecting  one  in  Trinidad, 
where  the  company  had  several  estates  favourably  situated  for  such 
an  undertaking.  Besides  the  direct  profits  expected  to  be  made,  it 
was  hoped  that  by  laying  down  several  miles  of  raUway  from 
those  estates  to  the  factory,  the  crops  might  be  taken  off  more 
expeditiously,  an  important  point  in  Trinidad  where  the  crop 
season  is  very  short. 

"With  respect  to  the  £2  10s.  Od.  per  share  credited  on  the 
Vendor's  shares,  it  was  proposed  that  this  amount  should  be  wiped 
off  and  all  the  shares  be  placed  on  an  equal  footing.  The  plan 
proposed  was  to  pay  the  Vendors  the  £2  lOs.  Od.  per  share,  and 
that  amount  would  be  paid  to  them  not  in  cash  but  in  Debentures, 
at  5  per  cent  with  5  years  to  run. 

The  Chairman  also  referred  to  the  sale  of  the  outlying  estates, 
and  to  other  strictly  financial  matters  connected  with  the  company; 
in  conclusion,  he  formally  moved  the  adoption  of  the  report. 

Mr.  Robert  Gillespie,  Deputy-chairman,  supported  the  resolution, 
which  was  warmly  supported  by  Mr.  Simpson,  and  carried  unani- 
mously. A  dividend  of  12s.  per  share  was  declared,  making  with 
the  interim  dividend  already  paid,  32s.  per  share  for  the  year, 
being  at  the  rate  of  8  per  cent,  per  annura. 

The  retiring  directors,  Mr.  William  Burnley  Hume  and  Mr. 
Neville  Lubbock,  were  then  re-elected ;  and  Messrs.  Price,  Hoy  land 
and  Waterhouso  re-appointed  auditors  of  the  company. 

A  cordial  vote  of  thanks  was  passed  to  the  chairman  and  directors 
for  the  excellent  manner  in  which  they  had  conducted  the  business 
of  the  company. 

The  meeting  was  then  made  special,  and  a  special  resolution 
carried  authorizing  the  necessary  alterations  in  the  articles  of 
association,  to  enable  the  directors  to  carry  out  the  arrangement 
with  respect  to  the  vendors'  shares.    The  meeting  then  separated. 
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THE  SLAVE  TKADE  IN  POLYNESIA  AND  AFRICA, 


Mucli  has  been  said  and  written  respecting  the  slave  trade  in 
the  islands  of  the  Pacifi(5,  especially  since  the  murder  of  Bishop 
Pattison,  and  it  has  been  assumed  that  the  slave  trade  is  insepa- 
rably connected  with  the  immigration  of  natives  into  our  South 
Australian  colonies,  vrhere  the  cultivation  of  sugar,  &c.  requires 
other  than  European  labour,  and  that  as  long  as  there  is  immi- 
gration the  slave  trade  will  continue.  There  is  no  foundation 
whatever  for  this  assumption;  in  fact,  were  a  well  organized 
system  of  immigration  carried  out  between  the  islands  of  Polynesia 
and  our  Australian  colonies,  where  labour  of  that  kind  is  required, 
there  is  no  doubt  but  that  it  would  be  a  better  means  than  has 
yet  been  employed  of  putting  an  end  to  the  slave  trade  in  those 
parts.  Our  attention  has  been  called  to  this  by  the  receipt  of  a 
small  pamphlet  on  the  subject,  reprinted  from  the  Brisbane 
Courier.  The  writer  appears  to  have  to  defend  the  immigrant 
system  against  some  of  his  fellow  colonists  who  think  that  the 
immorality  of  the  traffic  cannot  permit  it  to  be  continued,  that 
coloured  labour  competes  improperly  with  white,  and  that  "  the 
abasement  of  the  dignity  of  labour  by  the  employment  of  an 
inferior  race  does  a  country  incalculable  mischief,"  and  that  the 
political  system  of  the  colony  "  does  not  harmonize  with  the 
introduction  of  a  class  of  mere  labourers  who  can  never  rise  to  the 
dignity  of  free  citizens  of  a  free  community,  but  must  ever  remain 
excluded  from  those  political  rights  which  are  our  most  valued 
inheritance."  A  man  can  do  only  what  he  is  fit  for  in  the  world, 
and  if  a  Polynesian,  though,  as  it  would  seem,  incapable  of  under- 
standing a  ballot  box,  can  plant  and  cultivate  canes,  and  bear  a 
kind  of  labour  which  the  European  who  has  an  instinctive  knowledge 
of  political  rights  of  all  kinds  is  not  fitted  for,  surely 
the   Polynesian  is  not  entirely  useless  in  the  world.-  This 
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may  be  shown  by  a  few  facts  given,  in  the  pamphlet  named,  by 
Mr.  De  Poix-Tyrel,  who  says  :* — 

"  On  Monday  last,  I  put  twelve  -wliite  men  planting  cane  in  one  field,  and 
twenty  Kanakas  (Polynesians,)  at  similar  work  in  another.  The  drills  were 
marked  out,  the  plants  carted  to  the  field,  the  same  manuring  had  to  be 
done,  neither  yaxty  had  any  overseer  working  with  them,  and  in  neither 
case  was  any  mention  of  competition  used  as  an  incentive.  The  Kanakas 
planted  four  and  a-half  acres,  the  white  men  two  and  one-third,  so  that  each 
white  man  fell  considerahly  short  of  the  amount  done  by  each  Kanaka. 
At  trashing  cane,  which  I  believe  to  be  more  essential  to  sugar  making  than 
is  generally  recognised,  the  results  are  still  more  in  the  Kanakas  favour ; 
and  indeed  it  is  difiicult  for  white  men  to  keep  at  work  for  any  time,  as  their 
hands  and  arms  sufier  from  the  cane  itch  and  are  cut  by  the  hairy  leaves. 
A  white  man  on  contract  work,  euch  as  clearing,  fencing,  or  any  other  work, 
when  the  amount  done  determines  the  amount  paid,  will,  I  believe,  do  more 
than  a  Polj-nesian,  but  in  every  instance  where  T  have  employed  them  in 
gangs  for  weekly  wages,  I  have  found  that  they  did  less  than  an  equivalent 
number  of  the  inferior  race.  Then,  as  to  cost.  We  are  paying  white  men 
los.  per  week  and  rations,  which  is  about  £52  per  annum.  The  Kanakas 
get  £6  per  annum  wages,  their  food  and  clothes,  and  £16  for  passage  each 
way,  extended  over  their  three  years'  term  of  service,  cost  about  £22  per 
annum.  '  To  keep  a  plantation  of  this  size,  200  acres  being  under  cultivation, 
in  proper  order,  would  require  a  permanent  staff  of  thirty-five  Kanakas  and 
five  white  men.  This  is  of  course  exclusive  of  extra  hands  at  crushing. 
This  would  cost  in  one  case : — 


And  in  the  other,  40  white  men,  at  £52  per  annum  £2080 

"  So  that  the  heavy  expenses  for  field  work  would  be  more  than  doubled ; 
it  would  certainly  not  be  done  more  efSciently,  and  there  would  be  the 
danger  we  imfortunately  always  find  among  white  men  working  in  gangs,  of 
sudden  strikes  and  suspensions  of  work,  at  any  trifling  causes  of  discontent." 

How  the  Kanakas  now  employed  are  obtained  Mr.  De  Poix-Tyrel 
does  not  state,  but  if  Queensland  is  likely  to  become  a  sugar  growing 


35  PoljTiesians,  at  £22  per  annum 
5  White  men,  at  £52  „ 


£ 

770 
260 


£1030 


*  "Polynesian  Labour  and  the  Slave  Trading  in  the  Pacific,"  by  J.  De 
Poix-Tyrel,  J.  P.,  Eedland  Bay,  Queensland. 
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country,  ttat  is,  to  grow  sugar  as  its  staple,  and  thus  require  a 
large  amount  of  other  than  -white  labour,  it  will  he  needful  for 
the  colonial  Government  to  take  in  hand  the  immigration 
question,  and  there  is  no  doubt  but  that  a  well  devised  scheme 
properly  carried  out,  would  tend  not  only  to  the  prosperity  of  the 
colony,  but  would  be  of  even  greater  advantage  to  the 
Polynesians  themselves. 

As  regards  the  East  African  coast,  it  is  well  known  that  an 
extensive  slave  trade  is  carried  on  between  several  countries  there 
situated,  and  Arabia,  Persia  and  elsewhere.  Surely  when  there 
is  such  a  large  supply  of  labour  surreptitiously  bartered  by 
the  native  rulers,  something  might  be  done  towards  turning  it  in  the 
direction  of  some  of  our  colonies,  on  a  different  principle  of  course. 
It  appears  that  several  men-of-war  are  employed  on  that  coast  in 
endeavouring  to  prevent  the  slave  trade,  but  that  the  result  of 
this  "  armed  intervention  "  is  that  only  about  5  per  cent,  of  the 
slaves  are  rescued.  On  this  subject.  The  Natal  Mercury,  speaking 
of  the  postal  service  projected  between  that  colony  and  Suez,  has 
the  following  remarks : — 

"  The  annual  meeting  of  the  Chamher  of  Commerce  did  well  to  devote 
its  attention  chiefly  to  the  projected  eastern  mail  route.  There  is  not  at 
present  hefore  our  mercantUo  community  a  topic  of  more  substantial 
importance.  A  monthly  postal  service  via  Suez  is  in  itself  no  ordinary 
boon;  hut  the  establishment  of  a  regular  steam  communication  with 
Mozambique  and  Zanzibar  will  directly  or  indirectly  be  a  benefit  to  the 
whole  colony. 

"  We  have  already  shown  that  the  Home  Gevernment  will  take  action  so 
far  as  Zanzibar  and  Aden  ai-e  concerned.  It  is  prepared  to  do  this  on 
grounds  of  policy  as  regards  the  suppression  of  the  slave  trade,  and  oh 
grounds  of  economy  as  regards  the  cost  of  the  present  squadron.  But  it 
naturally  would  prefer  that  a  through  service  along  the  entire  coast  should 
be  organized,  as  being  a  more  repressive  agency  in  preventing  slave  trade, 
and  a  saving  of  expense  to  the  Imperial  Exchequer.  Unless  it  be  ready  to 
make  confession  of  utter  failure  as  a  modem  colonising  power,  Portugal  could 
not  faU  to  avail  itself  ^of  such  an  opportunity  to  secure  regular  postal  com- 
munication with  its  East  African  dependencies.  The  subsidy  required  will, 
therefore,  be  payable  from  four  sources — England,  India,  Portugal,  and 
Africa,  the  first  tliree  probably  contributing  the  lion's  share.  Thus  it  is 
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that  the  share  likely  to  fall  upon  Natal,  as  stated  by  Lord  Kimberley,  is  so 
moderate  and,  in  our  opinion,  so  inconsiderable  when  compared  with  the 
advantages  to  bo  gained. 

"  Of  the  trade  done  at  Zanzibar,  we  have  already  spoken,  and  shown  that 
it  is  susceptible  of  indefinite  expansion.  So  also  of  Mozambique  commerce. 
Although  the  exports  from  that  province  at  present  represent  an  estimated 
money  value  of  £120,000,  these  figures  are  merely  a  criterion  of  what  to 
a  much  larger  extent  might  be  expected  had  foreign  enterprise  fuU  and  free 
play.  Portuguese  sloth  and  apathy  would  contend  vainly  with  the  energis- 
ing influences  of  frequent  contact  with  a  busier  world.  The  present 
condition  of  those  east  coast  settlements — a  condition  of  vicious  stagnation 
— is  largely,  if  not  wholly,  due  to  their  isolation  from  the  world.  They 
are  cut  off  from  the  vitalising  influences  of  civilisation  by  their  inacces- 
sibility. They  never  figure  in  any  shipping  list :  postal  time  tables  make 
no  mention  of  them ;  gazettes  are  silent  as  to  their  being.  Although  three 
centuries  have  elapsed  since  their  establishment,  they  are  incomparably 
behind  colonies  that  but  forty  j-oars  ago  were  the  undisputed  homes  of  the 
savage.  Had  there  been  frequent  communication  with  'these  ports,  they 
would  not  have  been  thus  isolated  and  backward.  Men  of  enterprise  would 
have  found  them  out.  Competition  would  have  invaded  them.  The  pressure 
of  events  would  have  compelled  these  governments  to  break  through  the 
traditions  of  a  rotten  system,  and  conform  to  the  liberal  and  enlightened 
usages  of  other  countries. 

"  But  there  is  an  element  of  solid  advantage  in  this  project,  not  mixed  up 
with  trade.  We  refer  to  the  Labour  Question.  These  steamers  ought  to 
be  the  means  of  large  and  material  reUef  to  our  labour  market.  If  nativo 
labourers  can  pass  to  and  fro  without  difiiculty,  their  disposition  to  come 
this  way,  and  find  work  for  a  time  on  these  southern  plantations,  will  be 
encouraged  and  stimulated.  In  the  region  beyond  Zanzibar  there  is  an 
inexhaustible  labour  supply.  This  is  proved  by  the  fact  that  20,000  slaves 
tee  shipped  from  thence  to  Madagascar,  Arabia,  and  Persia  yearly.  If 
some  portion  of  this  vast  number  could  be  brought  this  way  as  free  labourers, 
with  full  liberty  to  return,  and  under  all  necessary  and  proper  provisions 
for  their  safe  keeping  and  fair  treatment,  the  Sultan  of  Zanzibar  might  find 
that  such  an  emigration  was  far  more  lucrative  to  him,  and  advantageous  to 
his  dominions,  than  an  infamous  trafiic  carried  on  surreptitiously  and  with 
groat  difSculty.  The  revenue  derived  by  the  Sultan  out  of  the  20,000 
slaves,  whose  shipment  to  the  east  he  ooimives  at,  is  but  from  £10,000  to 
£15,000,  or  about  10s.  to  16s.  per  head.  The  charges  paid  in  India  on  each 
coolie  sent  abroad,  without  reckoning  the  cost  of  passage,  amount  to  very 
much  more.   The  best  authorities  concur  in  saying  that  the  Sultan  would, 
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probatly,  accept  £10,000  as  compensation  for  any  revenue  ho  might  lose  by 
the  stoppage  of  the  slave  trade ;  but  the  substitution  of  free  emigration  for 
slave  shipment  would  be  a  far  more  legitimate  form  of  composition.  As  the 
steamers  employed  along  the  Suez  route  will  have  to  be  of  some  size,  they 
wiU  probably  have  capacity  for  carrying  two  or  three  hundred  deck 
passengers  each  trip,  as  do  the  Levant  and  Eed  Sea  boats,  as  well  as  the 
vessels  running  between  the  different  ports  of  India  and  China.  We  have 
indeed  very  little  doubt  that  a  large  coastal  passenger  traffic  would  ere 
long  be  created  when  once  the  natives  found  that  they  could  pass  to  and  fro 
quickly,  cheaply,  and  without  official  hindrance.  The  Arabs  of  Zanzibar 
would  probably  be  the  first  to  make  use  of  the  money  making  opportunities 
which  they  could  hardly  fail  to  observe  in  this  direction ;  and  it  is  equally 
probable  that  they  would  be  the  first  to  take  up  the  labour  question." 

Some  time  ago,  a  letter  appeared  in  The  Sugar  Cane  on  the 
advantages  vhich  would  result  from  Negro  or  African  over  Coolie 
immigration  into  the  "West  Indies,  because  of  the  superior  physical 
powers  of  the  African  race,  and  of  their  greater  ability  to  stand  the 
climate.  If  the  labour  supply  on  the  eastern  coast  of  Africa  is  so 
great,  and  if  means  can  be  found  of  organizing  a  free  immigration 
iuto  Natal,  perhaps  it  might  without  much  greater  difB.culty  be  ex* 
tended  to  our  West  Indian  colonies,  where  the  demand  for  labour 
is  so  much  greater.  The  distance  being  less  than  from  Bengal,  the 
expense  need  not  be  greater  than  the  transport  of  CooUes.  Doubt- 
less there  would  be  much  greater  difficulty  in  carrying  out  a 
system  of  free  emigration  from  a  country  whose  only  ruler  is  a 
barbarous  despot  accustomed  to  sell  his  subjects,  than  from  Bengal 
where  it  is  regulated  by  the  British  Government ;  and  there  would 
be  a  danger  of  the  system  becoming  in  the  hands  of  the  traders  of 
some  nations,  very  little  better  than  the  present  slave  trade  with 
Arabia  and  Persia.  There  would  besides  be  difficulty  about  the 
labourers  being  brought  to  the  coast  from  the  interior  voluntarily ; 
but  these  difficulties  are  not  necessarily  insuperable. 
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THE  BEET-EOOT  SUGAR  INDUSTRY  IN  THE 
UNITED  STATES. 


The  question  of  the  desirability  of  the  general  introduction  of 
the  beet  sugar  manufacture  into  the  northern  parts  of  the  United 
States  and  into  Canada,  has  been  under  consideration  for  some  time 
past,  in  several  localities.  The  subject  has  undergone  very  close 
investigation  in  the  Massachussetts  Agricultural  CoUege,  where 
several  varieties  of  sugar  beets  have  been  grown  upon  the  College 
farm,  and  sugar  manufactured  from  them  on  the  premises.  The 
results  of  these  experiments  have  been  fuUy  reported  by  Prof. 
Charles  H.  Goessman,  Ph.D.,  in  three  late  numbers  of  the  American 
Chemist. 

From  this  report  we  extract  some  passages,  chiefly  confined  to 
accounts  of  the  experiments,  conducted  by  Dr.  Go3ssman  himself, 
relative  to  the  growth  of  the  beet,  the  study  of  the  chemical 
properties  of  the  beets  grown,  and  to  the  actual  manufacture  of 
sugar  therefrom.    1st.  As  to  cultivation  : — 

"  The  field  eelected  for  the  cultivation  of  the  sugar-beets  consisted  of 
four  and  seventh-tenths  (4'7)  acres,  which  sloped  gently  towards  the  west ; 
the  soil  was  a  warm  sandy  loam,  with  the  exception  of  the  south-west 
corner,  which  being  wet,  was  suhsequently  planted  with  various  kinds  of 
common  mangolds.  Grass  had  heen  raised  upon  the  land  for  several  years, 
until  the  fall  of  1869,  when  it  was  ploughed  and  a  good  coating  of  coarse 
yard  manure  put  upon  it.  In  the  tpring  of  1870,  it  was  planted  with  corn, 
each  lull  received  a  handful  of  a  phosphate  manure,  and  70  (seventy)  bushels 
of  corn,  per  acre,  that  year.  It  was,  thus,  in  consequence  of  a  suitable 
selection  of  manure  and  a  satisfactory  preceding  crop,  in  a  desirable 
condition  for  the  production  of  sugar-beets.  During  the  spring  of  1871) 
the  land  was  three  times  ploughed,  harrowed,  and  roUed  to  make  its 
mechanical  condition  as  favourable  as  possible.  The  field  was  subsequently 
divided  into  five  equal  parts,  running  from  east  to  west,  conforming  with 
its  slope.  Each  of  these  divisions  received,  a  few  days  before  seeding,  five 
hundred  pounds  of  various  commercial  phosphates,  which  were  sown  broad- 
cast. The  various  kinds  of  seeds,  which  were  imported  during  the  last  two 
years,  had  been  previously  tested  in  regard  to  their  fitness  for  germination, 
and  they  all  produced,  after  soaking  a  little  in  water,  healthy  young  plants, 
within  from  seven  to  ton  days.   The  following  varieties  and  respective 
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quantities  were  planted  by  means  of  Holbrook's  seed  drill,  the  most  suitable 
implement  on  hand : — 

I'o  pounds  of  Vilmorin  of  1869. 

7-0      „  Imperial  ,  1869. 

11 '5      „  Imperial  „  1870. 

10-5      „  Electoral  „  1870. 

1-3      „  Vienno  Globe  „  1869. 

I'O      „  varieties  of  Mangolds  „  1870. 


"The  rows  were  two  and  one-half  (23)  feet  apart  and  passed  from  north  to 
south  through  each  of  the  fertilizers.  The  planting  of  the  seed  took  place 
on  the  11th  and  12th  of  May,  and  on  the  22nd  of  May,  the  rows  were 
distinctly  marked  by  the  young  crop.  The  entire  field  looked  well,  with  the 
exception  of  first  few  rows  on  the  cast  side,  where  some  troubles  with  the 
"  seed-drill "  had  left  empty  spaces. 

"  Those  spots  were  subsequently  filled  out  with  young  plants  from  other 
parts  of  the  field,  at  the  time  when  the  surplus  plants  were  taken  out ;  after 
thinning,  the  plants  stood  from  six  to  eight  iuohcs  apart.  During  the  time, 
from  the  first  of  June  until  the  twenty-first  of  July,  the  young  plants  were 
hoed  three  tunes,  to  keep  the  root-tops  covered,  and  the  space  between  the 
rows  cultivated  as  many  times  with  a  horse-hoe  to  destroy  the  weeds.  The 
whole  crop  looked  promising  during  the  entire  season,  with  the  exception  of 
the  transplanted  beets,  which  remained  behind  in  spite  of  an  additional 
manuring,  and  confirmed  the  statement  made  in  my  previous  report,  that 
the  general  experience  of  beet  sugar  cultivators  teaches,  that  it  does  not  pay 
in  most  cases  to  transplant ;  for  these  plants  remain  usually  so  far  behind, 
that  they  are  of  no  value  for  sugar  manufacture.  Towards  the  end  of 
September,  the  outer  leav(js  began  to  dry  up,  indicating  under  normal 
circumstances  the  ripeness  of  the  roots. 

"  My  examinations  concerning  the  saccharine  properties  of  the  various 
kinds  of  beet  roots  began  at  this  time.  The  harvesting  of  the  entire  root 
crop  took  place  on  the  19th  and  20th  of  October." 

Dr.  Goessman's  report  oH  the  qualities  of  the  heets  grown,  is 
quite  exhaustive,  and  is  consequently  of  considerable  length,  and 
goes  into  minute  particulars ;  the  foUowing  is  respecting  the  deter- 
mination of  the  sugar  in  the  juice  : — 

"  Most  of  the  sugar  tests  were  made  by  means  of  an  excellent  Dubosq* 
Soleil's  optical  saccharometer.  In  some  instances  the  results  thus  obtained 
have  been  verified  after  converting  the  entire  amount  of  the  cane  sugar 
present  into  grape-sugar ;  in  other  cases,  particularly  where  the  Dubosq'a 
apparatus  gave  high  results,  I  verified  the  optical  test  by  a  chemical  one  by 
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the  use  of  Pehling's  ■well-known  solution.  The  juice  for  my  experiments  was 
produced,  where  not  otherwise  directly  stated,  in  the  follo^ving  way :  a  ntimber 
of  sugar  heet  roots  of  various  weights,  which  were  collected  from  the  five 
divisions  of  the  heet  field,  were  freed  from  the  tops  as  far  as  the  leaf  marks 
extended.  The  roots  were  suhsequently  ground  by  hand  upon  a  common 
tin  grater  and  the  pulp  resulting  pressed  by  hand  in  a  strong  cloth.  In  a 
few  instances,  when  a  larger  number  of  roots  were  to  be  pressed  for  juice, 
they  were  cut  by  an  ordinary  root  cutter,  and  pressed  in  a  common  iron 
screw  press.  The  juice  after  being  obtained  in  'either  of  these  ways,  was 
either  allowed  to  settle,  or  strained  through  a  cloth,  and  then  tested  in 
regard  to  its  specific  gravity  by  means  of  a  Brix's  saccharometer.  The 
preparation  of  the  juice  for  the  test  with  the  polariscope  was  carried  out  in 
the  following  way :  500  c.c.  of  the  juice  were  filled  into  a  graduated  glass- 
cylinder,  and  subsequently  thoroughly  mixed  with  50  c.c.  of  a  solution  of 
sub-acetate  of  lead  of  the  usual  concentration.*  As  soon  as  a  light 
colourless  solution  began  to  separate  from  the  bulky  precipitate,  the  whole 
mass  was  put  upon  two  filters  of  coarse  paper  and  quickly  filtered.  The 
juice  thereby  obtained  was  again  without  delay  filtered  through  150  c.c. 
of  medium  sized  coarse  bone-black.  The  first  100  c.c.  of  the  filtrate  were 
set  aside  and  the  subsequent  filtrate  turned  to  account  for  the  optical  test 
in  the  usual  manner. 

"  I  removed  100  c.c.  of  the  filtrate,  its  first  portion,  for  the  purpose  of 
rendering  the  solution  for  the  tests  independent  of  the  incidental  influence 
of  bone-black  (its  moisture,  &c.).  This  mode  of  proceeding  was  adopted  to 
allow  a  direct  comparison  of  my  results  with  numerous  other  investigations 
of  a  similar  character,  and  for  similar  ends.  The  polariscope  was  in  each 
case  adjusted  with  a  carefully  prepared  standard  solution  f  of  pure  sugar 
and  also  with  water ;  the  number  of  degrees  required  to  produce  the  optical 
effect  of  presenting  but  one  colour,  were  increased  by  one-tenth  of  their 
number  to  compensate  for  the  dilution  of  the  original  genuine  beet  juice  by 
the  lead  solution  used  for  its  defecation ;  each  degree  represented  0'163S  per 
cent,  of  sugar." 

The  condensed  results  of  Dr.  Goessman's  analysis  are  as  follow: — 


"  *  Digest  1  part  of  acetate  of  lead,  1  part  of  oxide  of  lead,  and  20  parts 
of  water  at  30'  to  40°  C,  from  0  to  10  hours,  and  filter." 

"tlOOO  c.c.  water  containing  163'50  grammes  of  pure  sugar  in  solution, 
when  filled  into  a  tube  of  200  m.  m.  length  produces  the  same  rotation 
as  a  quartz  plate  of  one  m.  m.  in  thickness ;  100  c.c.  of  water,  contain« 
ing  16-35  per  cent,  of  pure  sugar  in  solution,  observed  in  a  tube  of  200  m.m. 
length,  indicates  the  percentage  by  means  of  degrees." 
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SUGAR  BEETS  FEOM  THE  COLLEGE  FAEM. 


Date  of  Export. 

Seed 
Imported 
in. 

Kind  of  Boot. 

Density  of 
Juico. 

Tomporature. 

Percentage 
of  Sugar. 

Foreign 
Matters  in 
Solution. 

1871,  Sept.  10. 

1870. 

14  Brix. 

17°  C.  (62-6°  r.) 

12-30 

1-75 

)»        »  12. 

1870. 

15  „ 

18°  C.  (64-4°  F.) 

12-59 

2-41 

»        ))  13. 

1870. 

French  Vilmorin,  from  Gfermany.  . 

14-5  „ 

18-5°  C.  (65-3°  F.) 

12-95 

1-55 

„     Oct.  11. 

1870. 

15  „ 

22-5°  C.  (72-5°  F.) 

1205 

3-21 

»          n  16. 

1871. 

15  „ 

18°  C.  (64-4°  F.) 

12-22 

2-95 

>)  18. 

1870. 

16  „ 

16°  C.  (60-8°  F.) 

13-129 

2-78 

N6v.  14. 

1870. 

15  „ 

18°  C.  (64-4°  F.) 

11-60 

2-87 

"        >i  21. 

1870. 

15-5  „ 

18°  C.  (64-4°  F.) 

13-12 

3-34 

FODDER  BEETS  RAISED  IN 

COLLEGE 

FARM. 

September  19. 

1 1  Jinx. 

lo'O   C  (65  3  i!.) 

8-004 

3-0 

19. 

Ordinary  Mangolds  

9  „ 

19°  C.  (66-2°  F.) 

5-035 

3-97 
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The  foregoing  closely  condensed  table  coatains,  as  will  be  seen, 
the  actual  amount  of  sugar  present  in  the  juice ;  in  the  third  part 
of  Professor  Goessman's  lecture,  the  actual  araount  of  sugar 
extracted  is  given,  together  mth  its  mode  of  extraction ;  and  the 
conclusions  to  •which  the  Professor  comes,  regardiag  the  practic- 
ability, or  otherwise,  of  the  general  growth  of  bget  sugar  in  the 
northern  parts  of  the  United  States. 

^To  he  continued.  J 


THE  SUGAE  MAF[JFACTUEE  IN  COCHUT  CHIKA. 


The  Mbniteur  de  la  Reunion  contains  an  interesting  letter  from 
Saigon  of  the  date  of  February  3rd,  and  thus  introduces  it  to  its 
readers.  "  Our  young  men  who  have  not  found  employment  here 
suited  to  their  aptitudes  and  wants,  should  turn  their  attention  to 
our  beautiful  infant  colony,  the  development  of  which  is  progressing 
rapidly.  There  they  might  find  a  suitable  opening  for  them,  ex- 
amples of  success  are  not  wanting,  if  we  have  some  of  the  contrary. 
Whether  or  no,  we  intend  to  keep  them  informed  of  the  situation, 
the  progress,  and  colonization  of  Cochin  China." 

"  '  The  great  Kiesser  Sugar  enterprise  has  commenced  Working 
this  season.  The  factory  of  Bien-Hoa  alone  can  make  25  tons  of 
sugar  per  day,  suitable  for  sde  in  this  country,  it  is  a  concrete 
centrifugaled,  and  as  well  as  the  molasses  fetches  good  prices ;  but 
the  exact  return  has  not  yet  been  made.  A  second  factory  of  about 
the  same  size  has  been  erected  at  La-can.  In  the  single  province 
of  Bien-Hoa,  5,000  hectares  (12,600  acres)  are  planted  with  canes. 
Some  Chinese  recently  engaged  have  begun  to  clear  the  ground, 
and  to  plant  it  with  canes  for  the  factories.  The  inhabitants  of 
your  colony  where  the  land  may  be  exhausted,  should  follow  this 
enterprise  with  great  interest.  What  is  very  remarkable  is  that  in 
the  whole  Kiesser  undertaking  there  is  not  a  man  engaged  who  Las 
directed,  or  is  acquainted  with  a  sugar  factory.' " 
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ON  THE  lOTLTIENCE  OF  FOEESTS  OK  EATNFALL. 
Bt  Au-eed  Fetee. 

There  are  few  among  our  sugar  colonies,  or  the  older  sugar 
producing  districts  not  under  British  rule,  from  which  complaints 
are  not  heard  of  a  gradually  diminished  rainfall,  which  affects  the 
crops  of  sugar  unfavourably.  By  some  persons  this  change  of 
climate  is  attributed  to  the  destruction  of  forest,  whilst  others  are 
unwilling  to  believe  that  so  serious  an  affect  can  result  from 
apparently  so  trivial  a  cause.  The  subject  is,  however,  of  deep 
interest,  and  indeed  in  some  instances  it  may  be  considered  of 
vital  importance.  Thus,  sooner  or  later,  the  consideration  of  the 
question  must  force  itself  upon  the  notice  of  the  Governments  of 
those  places  which  suffer  the  most  severely  from  drought.  In  order 
to  ascertain  whether  a  correspondence  exists  between  forest  and 
rainfall,  it  may  he  proper  to  examine  the  opinions  of  the  most 
eminent  meteorologists  and  traders,  British  and  foreign,  and  to 
note  the  recorded  facts  bearing  upon  the  question.  This  enquiry 
will  of  necessity  be  a  somewhat  extended  one,  but  the  more 
complete  it  is  made,  the  more  reliable  it  wiU  prove. 

Dr.  Home,  Chairman  of  the  Council  of  the  Scottish  Meteoro- 
logical Society,  has  produced  an  exhaustive  and  valuable  essay 
upon  the  water  supply  and  climate  of  Malta,  which  wiU  be  found 
in  extenso  in  the  Journal  of  the  Society.  "We  make  the  following 
cxtiacts : — 

"  In  Malta  at  all  seasons  there  ia  a  scarcity  of  water,  whereby  health  is 
affected,  and  the  productiveness  of  the  soil  diminished.  Great  expense  is 
incurred  in  the  construction  of  tanks  and  reservoirs  for  the  storage  of  -water, 
which,  moreover,  if  long  kept,  sometimes  becomes  unwholesome. 

"  Can  anything  be  done  to  improve  the  climate  of  Malta  ?  There  is  good 
reason  for  believing  that,  by  forming  extensive  plantations  on  the  island, 
such  an  improvement  would  result.  At  present  the  island  is  almost  destitute 
of  trees.  There  are  a  few  carouba  trees  here  and  there,  in  the  eastern 
districts,  forming  green  spots,  few  and  far  between,  which  relieve  the 
general  monotony  of  the  landscape,  and  which,  in  the  hot  and  sultry  months 
of  summer,  contrast  pleasantly  with  the  dry  and  bumt-up  aspect  of  the 
surface.   But  on  the  uplands  to  the  west  of  Citta  Vecchia,  on  the  Bingemma 
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hills,  and  other  high  grounds  in  the  western  parts  of  the  island,  there  are  no 
trees  of  any  kind  whatever.  In  private  gardens  and  shruhheries  there  are 
orange  trees,  oleander  trees,  cork  trees,  rhododendrons,  and  other  shrubs  — 
none  of  them,  howevoif,  of  any  size. 

"  Simboldt,  the  distinguished  philosopher  and  traveller,  -writes  thus  on 
the  inHuence  of  trees : — 

" '  Trees  act  aa  refrigerators  in  three  different  ways :  by  shading  the 
land,  from  solar  radiation,  hy  transpiration  from  their  leaves,  and 
by  the  radiation  of  heat  from  their  leaves.  This  three-fold  action 
is  of  such  importance,  that  a  knowledge  of  the  extent  of  forests,  compared 
with  the  surface  of  the  country  which  is  uncovered,  is  a  point  of  the  greatest 
importance  in  judging  of  the  climatology  of  a  country.  The  want  of  forests 
increases  both  the  heat  and  the  dryness  of  the  air ;  and  this  dryness,  in 
diminishing  the  extent  of  vapour,  and  the  vigour  of  vegetation,  reacts  on  the 
heat  of  the  climate.' 

"Boussingault  mentions  a  remarkable  fact,  which  confirms  the  above 
statement.    He  says ; 

"  '  In  hot  countries,  it  is  rare  to  be  out  in  a  cleared  spot,  when  the  night 
is  favourable  to  radiation,  without  hearing  drops  of  water  falling  continually 
from  the  surroimding  trees.  In  our  bivouac,  between  the  4th  and  5th  July, 
1827,  the  night  was  magnificent.  Nevertheless  in  the  forest,  which  began 
at  the  distance  of  a  few  yards  from  our  _  encampment,  it  rained  abundantly. 
By  the  light  of  the  unclouded  moon,  we  could  see  the  water  running  from 
the  branches.' 

"  In  like  maimer,  Strselechi  says  : 

"  '  Terrestrial  radiation  in  Van  Diemen's  Land,  owing  to  the  influence  of 
vegetation,  lowers  the  temperature  of  the  ambient  air  in  such  a  degree  as  to 
produce,  whenever  the  atmosphere  is  clear,  a  copious  condensation  of  the 
floating  vapours,  in  tho  form  of  a  shower,  or  in  the  form  of  dew,  if  no 
unfavourable  circumstances  intervene  to  prevent  its  deposition.' 

"  But,  independently  of  a  lowering  of  temperature  in  the  air  efiected  by 
trees,  they  are  of  use  by  the  shade  they  give.  For  passengers,  horses,  or 
cattle  travelling  along  highways,  what  more  agreeable  or  desirable  than  a 
row  of  trees  on  the  south  side  ?  and  if  they  are  on  the  field  side  of  the  fence, 
they  are  serviceable  also  to  field  labourers. 

"  It  is  well  established,  that  when  forests  are  destroyed,  springs  of  water 
become  more  scanty ;  and  that  when  forests  have  been  encouraged  to  grow, 
water-springs  are  more  abundant,  and  their  flow  more  regular. 

"  In  proof  of  this  position,  reference  may  be,  in  the  first  place,  made  to 
the  opinions  of  several  distinguished  scientific  men,  who  have  specially 
investigated  the  subject, 
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"  •  My  opinion  is,  that  the  felling  of  forests  over  a  large  extent  of  country 
has  always  the  efFeot  of  lessening  the  mean  annual  quantity  of  rain.' — 
(BoussingauU.J 

(a.)  "  '  Great  clearings  diminish  the  qvmntity  of  spring-water  in  a  country.' 

(i.)  "  '  It  has  not  heen  ascertained  whether  this  effect  should  he  ascribed 
to  a  less  quantity  of  rain  which  falls  annually,  or  to  a  greater  evaporation 
from  the  soil  of  rain  water,  or  to  a  new  distribution  of  showers  of  rain.' 

((J.)  "  '  Forests,  besides  preserving  springs  of  water,  regiilate  their  flow.' — 
{^Beequerel.) 

"  '  The  ocean,  winds,  and  woods  may  bo  regarded  as  the  several  parts  of  a 
grand  distillatory  apparatus.  The  sea  is  the  boiler,  in  which  vapour  is 
raised  by  the  solar  heat.  The  winds  are  the  guiding  tubes,  which  carry  the 
vapour  to  the  forests,  where  a  lower  temperature  prevails.  This  naturally 
condenses  the  vapour ;  and  showers  of  rain  are  thus  distilled  from  the  cloud 
masses,  which  float  in  the  atmosphere,  by  the  woods  beneath  them.' — 
[Coultas.) 

"  The  opinions  of  many  other  eminent  meteorologists  might  be  quoted  to 
the  same  effect, — such  as  Serschell,  Arago,  KaemeU,  Lecoq,  Clave,  and 
TchihaUheff. 

"  The  British  Association  for  the  Advancement  of  Science,  in  the  year 
1851,  appointed  a  committee  to  investigate  this  subject :  and  one  of  the  con- 
clusions to  which  this  committee  came,  is  thus  expressed : 

"  '  That  in  a  country,  to  which  the  maiatenauce  of  its  water  supplies  is  of 
extreme  importance,  the  indiscriminate  clearing  of  forests  around  the 
localities  whence  these  supplies  are  derived,  is  greatly  to  he  deprecated.' 

"  But  as  facts  are  better  than  opinions,  the  following  cases  may  be 
mentioned : 

"  Humboldt  was  about  the  first  who  ascertained  the  eflFect  of  depriving  a 
country  of  its  native  forests.  He  found  that,  in  South  America,  the  lake  of 
Tacaragua,  which  has  no  outlet  to  the  sea,  had  been  constantly  diminishing 
in  size ;  insomuch  that  the  town  of  New  Valencia,  which  in  the  year  1559 
was  1 J  mile  distant  from  the  lake,  in  the  year  1800  was  3^  miles  distant. 
Humboldt,  whose  attention  was  specially  drawn  to  the  subject  by  the  inhabi- 
tants, after  a  careful  examination  of  the  locality,  did  not  hesitate  to  ascribe 
the  diminution  of  the  waters  of  the  lake  to  the  numerous  clearings  which 
had  heen  made  in  the  district,  especially  during  the  previous  half  century. 

"It  so  happened  that  twenty-five  years  after  the  date  of  Humboldt's 
examination,  the  same  district  was  visited  by  Boussingault.  For  some  years 
previously,  the  inhabitants  had  observed  that  the  waters  of  the  lake,  instead 
of  continuing  to  retire,  were  sensibly  rising.  Fields  not  long  before  devoted 
to  the  culture  of  cotton,  bananas,  and  the  sugar-cane,  were  being  gradually 
submerged.   This  new  aspect  of  things  attracted  the  notice  and  excited  the 
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interest  of  the  French  philosopher.  He  ascertained  that,  during  the  time 
which  had  elapsed  since  Sumboldt's  inspection,  cruel  and  bloody  wars  had 
prevailed  in  the  district,  almost  exterminating  the  inhabitants.  During  that 
period  the  native  forests,  which  in  the  tropics  shoot  up  with  wonderful 
rapidity,  had  grown,  so  as  again  to  cover  the  country ;  and  to  their  influence 
he  at  once  ascribed  the  additional  supply  of  water  in  the  lake,  fed  by  rills 
and  rivers,  traversing  these  forests." 

(To  be  continued.J 


THE  PEOSPECTS  OF  THE  BEET  CEOPS  ON  THE 
CONTINENT  OF  ETJEOPE. 

The  imseasonable  weatlier  whicli  prevailed  during  April  and  the 
greater  part  of  May  caused  •well-grounded  fears,  especially  in. 
France,  that  serious  mischief  would  be  done  by  the  continued  rain 
and  hail  with  the  frequent  frosts,  to  the  beet  seed  which  had  just 
been  sown,  and  that  at  best  the  next  season  would  be  late  by 
reason  of  the  necessity  of  resowing ;  but  the  late  change  in  the 
weather  seems  to  be  all  that  is  needed  to  favour  the  young  beets. 

"  Since  the  middle  of  last  week,"  says  the  Journal  des  Fabricants 
de  Sucre,  "  we  have  enjoyed  dry  and  hot  weather,  which  has  been 
extraordinarily  favourable  to  the  beet  root,  and  has  dissipated  all 
the  fears  which  were  entertained  as  to  the  future  of  this  crop. 
The  saccharine  root  only  wanted  heat,  and  this  it  needs  no  longer. 
The  appearance  of  the  beet  fields  is  altogether  changed,  and  thanks 
to  the  humidity  which  the  soil  preserves  and  which  is  shown  in. 
the  night  by  abundant  dews,  even  the  youngest  beets,  sown  late, 
are  well  grown. 

"As  we  have  said  before,  the  sowing  has  been  generally  success- 
ful, and  the  lines  are  regular ;  the  fields  suffer  most  from  weeds, 
the  result  of  the  continued  wet,  the  beets  themselves  are  now  strong 
enough  to  resist  the  fly  or  other  parasites,  of  which  as  yet  we  have 
heard  very  little." 

In  the  other  beet  growing  countries  the  aspect  is  favourable.  In 
some  parts  of  Germany  the  rains  during  the  latter  part  of  May,  and 
the  storms,  were  of  a  character  to  do  great  damage  to  agricultural 
produce,  and  parts  of  Bohemia  suffered  greatly  from  floods, 


376 


THE  SUGAE  CANE.  Jott  1,  1872. 


The  extent  cf  soil  sown  vnth  beet  tMs  Spring  is  considerably 
greater  than  heretofore,  and  the  estimate  which  M.  Licht  has  already 
made  of  the  probable  yield  of  sugar  ia  season  1872-73,  based  chiefly 
on  the  acreage  and  the  present  state  of  the  young  plants,  is  greatly 
in  excess  of  that  of  any  former  season. 


I"rance   350,000  tons. 

Germany,  (ZoUverein)    250,000  „ 

Austro-Hungary   175,000  „ 

Eussia  and  Poland   135,000  ,, 

Belgium    80,000  „ 

Holland  and  other  countries   35,000  „ 


1,025,000  tons. 


THE  SUGAE  INDTJSTEY  W  NATAL. 

The  cultivation  of  the  cane  is  making  remarkable  progress  in 
the  colony  of  Natal.  A  correspondent  resident  there  writes  us : 
"  A  new  and  splendid  factory  has  been  established  here,  this  year, 
the  property  of  the  'tTmgeni  Sugar  Company,'  but  as  it  is  the 
second  which  has  been  erected  upon  one  of  our  oldest  plantations 
it  must  be  regarded  rather  as  the  extension  of  an  enterprise 
already  undertaken  than  as  the  creation  of  a  new  concern. 
Many  improvements  have  however  been  introduced,  both  in  the 
old  mills  which  are  replaced  by  new  machines,  and  also  in  the 
buildings  which  have  give-a  place  to  others  of  more  convenient 
construction.  At  Eedcliflfe  and  at  Ottawa  vacuum  pans  are  in 
full  operation,  and  the  sugar  made  upon  any  of  the  estates 
furnished  with  these  valuable  accessories  will  bear  comparison 
with  the  finest  samples  of  Mauritius.  At  Sunderland,  the  Concretor 
continues  to  work  successfully  and  expeditiously.  "We  are  now 
generally  convinced  here  (and  we  also  notice  it  to  be  the  case 
elsewhere)  that  the  combination  of  the  two  systems — the  Concretor 
and  the  vacuum  pan,  presents  the  ne  phis  ultra  of  sugar 
makiag." — Journal  des  FabricanU  de  Sucre. 


METEOROLOGICAL  OBSERVATIONS,  noticing  the  pressure  of  the  almospliere,  the  temperature  and  humidity  of  tlie  air,  the  fall  of  rain,  the 
amount  of  ozone  and  cloud,  the  prevailing  winds,  and  the  variations  in  the  weather,  taken  at  Binjield,  St.  Joseph,  Barbados,  on  the  N.  E.  side  of 
the  Island,  to  toindward,  at  an  elevation  of  1107  feet  above  the  sea  level. 


Year 


Month. 


1871. 
January. . . . 
February  . . 
March   . . . . 

April  

May   

Juno   

July   

August  *  . . 
Soptnmbor . . 

October  

November . . 
December  . . 


Reading  of  Barometer, 
corrected  for  Height,  and 
reduced  to  32  degs. 


m. 

30-05 
30-11 
30-09 
30-09 
30-03 
30-11 
30-10 
30-03 
30-10 
30-07 
30-10 
30-15 


Mean  . 


St.  Ann's 
Garrison. 
— Mean  . . 


30-09 


29-98 


.9  . 


in. 
30-14 
30-26 
30-26 
30-15 
30-15 
30-17 
30-19 
30-10 
3021 
30-10 
30-19 
30-27 


30-20 


30-23 


m. 

29-  9G 

30-  00 
30-00 
29-95 

29-  99 

30-  07 
30-04 
29-92 
30  00 
29-99 
29-95 
30  05 


30-00  -20 


in. 
•18 
•26 
•26 
•20 
•16 
-10' 
•15 
•18 
•21 
•17 
•24 
22 


Temperature  of  Air. 


.9  . 

spa 


30^02 


■21 


82 


deg. 
65^5 
64^0 
64^0 

66-  0 

67-  0 
67-0 
67-0 
75-0 
69-0 
67-0 
66-0 
66-0 


67-0 


89-6!  71-2 


sort 
S  S 


;deg. 
13-5 
15-0 
16^0 
16^0 
17^0 
17^0 

17-  0 
16^0 
15-0 
15-0 

18-  0 
13-0 


deg 
77 
77 
78 
80 
81 
81 
81 
85 
82 
80 
80 
78 


16-0  80 


18-4'  87-4 


§  O 


deg 
68 
66 
67 
68 
70 
70 
70 
78 
70 
70 
70 
68 


70 


deg. 

9 
U 
11 
12 
11 
11 
11 

7 
12 
10 
10 
10 


10 


73-6 


13-8 


<  a 


de^ 

72-  3 
71-0 
71-8 

73-  1 

73-  8 

74-  0 

74-  5 
80-9 

75-  2 
74-4 
74-7 
73-0 


74-1 


80-5 


Dry  and 
Wet 
Bulb. 


^1* 


73-3 
71-7 

73-  3 
76-0 
76-3 
76-3 
76-7 
83-0 
76-0 
76-0 
76-3 

74-  0 


'6-6 


83-4 


dog. 

71-  0 

68-  3 

69-  7 

70-  7 

72-  0 

73-  3 

73-  7 
80-0 
74^0 

74-  0 
73-0 

71-  0 


3 


dog. 
69-3 
65-9 
67-0 
67-8 
69-0 
71-2 

71-  6 
78-0 
73-0 

72-  4 
71-1 
69^4 


72^5  70^5 


74^9  69'3 


deg. 
89 
79 
63 
79 
53 
63 
63 
73 
61 
89 
82 
80 


70 


Eain. 


"Sri 


<  'o 


in. 

5-  CO 
3^00 
1-24 
1^09 
0^91 

3-  67 

4-  34 

6-  39 
8^71 
7^00 
3^81 
6-11 


Ozone. 


03  8 


229 


50-27 


62-6 


20-4  36-15 


Wind. 


u  o 
^=1 


6^3 


E.  byN, 
N.E.byE 
N.E.byE 

E.  byN, 

E.byN. 

E.byN, 
N.E.byE 
N.E.byE 

E.  by  N. 

E.byN. 
N.E.byE 
N.E.byE 


N.E. 


2  6J) 

a  B 


0-6 
0-4 
0-4 
0-4 
0-6 
0-6 
0-6 
0-5 
0-5 
0-6 
0-6 
0-5 


0-6 


3-2 


aoud. 


4-9 


5-1 


•  N.B.— Tlio  observations  of  tlio  Barometer  and  Thermometer  were  taken  during  the  month  of  rAngust,  at  "Tenby,"  St,  Joseph,  at  an  elevation  of  50  feet  above  the  sea 
level ;  those  of  the  ram  and  wmd  were  taken  at  "Biofield."  St.  Ann's  Garrison  is  on  the  S.W.  side  of  the  Island,  to  leeward,  at  an  elevation  of  28  feet  above  the  sea  level. 
"  Binfeld,"  1st  March,  1872.  E.  B.  W. 
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A  QUESTION  IN  SUGAR  CHEMISTBY, 
JV-(M»  the 
"  gfttst^rfft  fur  Zutfeutinattstn'f." 
Bx  E.  SosTJiAN. 

1,— AjTiLYSis  OP  Cane  Sdgab. 
Analysis  of  cane  sugar  often  stows  this  peculiarity,  that  the  sum 
of  the  elements  of  it,  pure  sugar,  glucose,  water,  and  mineral  sub- 
stances is  greater  than  100.  It  is  clear  that  this  is  only  an  error  in 
analysis.  Other  chemists  having  made  the  same  observation,  the 
error  cannot  be  attributed  to  the  improper  fixing  of  the  polariscope, 
which  is  always  tried  first  with  pure  sugar.  Further,  it  may  be 
remarked  that  in  the  analysis  of  the  miaeral  matters  no  errors  are 
made  of  sufiicient  importance  to  modify  the  result.  The  cause 
must  then  be  sought  in  the  analytical  determination  of  the  glucose 
and  the  water.  The  determination  of  the  glucose  is  made  on  a 
principle  in  accord  with  a  known  standard  of  Fehling's  solution, 
10  c.c.  of  which  correspond  to  0  05  grm.  of  glucose  prepared 
according  to  Eresenius  (see  S.  Andy.  Quantit)  with  a  solution  of 
a  fixed  weight  of  cane  sugar  in  100  c.c.  of  water.  The  operation 
was  considered  as  finished  when  the  blue  colour  of  the  solution 
had  disappeared  with  about  90°  or  1 00  c.c.  But  the  results  varying, 
it  was  common  to  weigh  the  precipitated  sub-oxide  of  copper  after 
its  transformation  into  oxide,  but  this  method  is  too  tardy  for 
practical  chemists.  It  is  then  necessary  to  return  to  the  method 
formerly  recommended  for  the  determination  of  glucose,  consisting 
in  the  employment  of  a  standard  solution  of  ferricyanide  of 
potassium.  Neither  the  copper  solution  nor  that  of  the  ferricyanide 
being  suitable  for  the  determination  of  dark  sugar  or  molasses, 
because  of  the  impossibility  of  seeing  when  the  reaction  is  complete 
in  the  coloured  solutions,  to  effect  this,  subacetate  of  lead  is  added  to 
the  ferricyanide  of  potassium.  A  few  drops  of  this  salt  of  lead  are 
sufficient,  spread  on  a  plate  and  reduced  by  the  sugar  solution 
under  experiment,  heating  it  with  the  ferricyanide,  to  make  sure  of 
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the  end  of  the  reaction.  So  much  of  the  ferricyanide  of  potassium 
as  remains  not  decomposed  in  the  solution  is  formed  into  a  white 
precipitate  of  lead,  whilst  the  least  excess  of  glucose  in  the  solution 
produces  a  deep  yellow  precipitate  of  ferricyanide  of  lead.  The 
yellow  precipitate  becomes  more  easily  recognised  in  molasses  of  a 
deeper  colour. 

Thanlrs  to  this  aid,  the  determination  of  glucose  by  Gontolo's 
method,  the  use  of  ferricyanide  of  potassium,  is  very  rapid  and  very 
exact,  and  the  results  of  the  analysis  of  fine  sugars  agree  sufficiently 
well  with  those  obtained  by  Fehling's  solution.  But  Tehling's 
method  gives  less  exact  results  in  the  analysis  of  coloured  sugars, 
whilst  the  standard  liquor  of  ferricyanide  of  potassium  employed 
in  conjunction  with  the  subacetato  of  lead  gives  precise  results  in 
sugars  of  all  shades,  so  that  this  method  of  the  determination  of 
glucose  may  be  specially  recommended. 
The  following  are  some  of  the  results  of  analysis : — 
A  solution  was  prepared  of  0-95  grms  of  fine  Bugar,"which  had 
been  inverted  by  hydrochloric  acid.  The  liquid  was  cooled  and  the 
acid  neutralised  by  carbonate  of  soda,  and  the  solution  raised  to 
boiling  point.  Care  being  taken  to  keep  it  at  boiling  point,  it  was 
then  thrown  into  a  solution,  previously  heated,  of  ferricyanide 
of  potassium  in  water,  five  times  greater  (10  e.o.  corresponding  to 
0'05  grm.  of  glucose)  until  the  drop  of  the  mixture  tested  with 
the  subacetate  of  lead  on  the  plate  ^forms  a  characteristic  yellow 
precipitate. 

Analysis  I. — 0-95  gr.  of  cane  sugar  gave  with  the  ferricyano- 
potassic  method  0-985  gr.  of  glucose  and  with  the  copper  solution 
valued  by  the  weight  of  the  oxide  of  copper,  there  was  obtained 
0-989  gr.  of  glucose. 

Analysis  II. — 0-95  gr.  of  cane  sugar  with  the  ferricyanide, 
gave  0-965  gr.  of  glucose,  and  with  the  copper  solution  0-958  gr. 
of  glucose. 

Analysis  III. — 0-95  gr.  of  cane  sugar  gave  with  ferricyanide 
0-990  gr.  of  glucose,  and  with  copper  solution  0-977  gr.  of  glucose. 

An  experiment  was  also  tried  on  some  beet  molasses  of  46-2°  on 
the  polariscope.    With  the  ferricyanide  of  potassium  47-71°  of 
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glucose  were  obtained,  corresponding  to  45-32°  of  cane  sugar.  By- 
reason  of  the  very  dark  colour  of  the  solution  of  molasses,  the 
polaiization  appeared  to  be  in  excess  by  0-78°,  because  with  the 
copper  solution  on  weighing  the  oxide  of  copper  47-56°  of  glucose 
were  shown  corresponding  to  45-18°  of  cane  sugar. 

(To  he  continued.) 


FRENCH  AND  ENGLISH  CENTRAL  SUGAR  FACTORIES. 
To  THE  Editoe  op  "  The  Sttgae  Cane." 

SiH, 

Numerous  articles  have  appeared  during  the  last  few  years  in 
the  Colonial  newspapers,  and  some  in  the  pages  of  The  Sugar  Cane, 
drawing  attention  to  the  success  of  many  of  the  French  Central 
Factories.  The  large  profits  which  have  been  reaHsed  in  some 
instances,  and  the  establishment  of  new  factories,  together  with  the 
high  prices  at  which  the  shares  in  such  companies  are  usually 
quoted,  have  attracted  the  attention  of  planters  in  certain  British 
colonies  and  of  some  capitalists  at  home.  They  naturally  enquire, 
"Why  may  we  not  share  in  all  this  prosperity ;  capital  is  abundant 
in  England,  and  the  process  of  sugar-making  is  wretched  enough 
to  warrant  the  belief  that  improvement  herein  will  be  followed  by 
largo  returns  upon  the  capital  to  be  invested  in  Central  Factories. 
If  we  imitate  the  French  we  shaU  achieve  similar  success.  The 
conditions  being  equal  the  results  must  also  be  equal." 

Precisely  so.  AU  depends  on  this  question,  "Are  the  conditions 
equal?"    They  are  certainly  not  equal,  and- it  is  to  be  presumed 
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that  a  knowledge  of  this  circumstance  has  hitherto  prevented  the 
erection  of  a  Central  Sugar  Factory  -within  any  of  the  numerous 
British  Sugar  Colonies. 

Let  us  examine  one  or  two  points  of  difference.  The  French 
factory  sells  white  crystallized  sugar,  and  pays  for  the  canes  a 
price  based  upon  the  colonial  price  of  Muscovado  sugar.  It  is 
manifest  that  the  first  consideration  is  to  ascertain  whether  the  relation 
which  subsists  between  the  prices  of  white  crystals  and  Muscovado 
sugar  in  the  French  colonies  is  maintained  in  the  English  colonies. 
The  price  of  sugars  in  the  French  colonies  is  regulated  by  the 
price  of  sugars  in  France,  and  in  like  manner  the  price  of  sugars 
in  the  British  colonies  is  dependent  upon  the  price  of  similar 
qualities  in  the  English  market. 

WhUe  ustne  crystals  enter  France  upon  payment  of  an  import 
duty  of  27s.  4d.  per  cwt.,  the  Muscovado  sugar  is  charged  with  a  . 
duty  of  25s.  6d.  The  Muscovado  sugar  all  passes  into'the  hands 
of  the  refiners,  and  its  value  to  them  depends  upon  the  amount  of 
sugar  to  be  extracted  from  it.  This  amount  can  be  determined  with 
considerable  accuracy.  Experiments  were  made  in  Cologne  in 
1866  by  the  Belgian,  French,  Dutch,  and  British  Governments.  It 
then  ascertained  that  average  sugars  equal  in  colour  to  Ho.  8 
D.S.  yielded  80  per  cent,  of  refined  sugar  and  average  sugar 
equal  in  colour  to  No.  12  D.S.  produced  on  refining  88  per  cent. 
The  standard  Muscovado  is  about  equal  in  colour  to  lOi^  D.S., 
which  would  be  equal  to  a  yield  of  85  j-  per  cent,  of  sugar,  provided 
Muscovado  sugar  were  neither  better  nor  worse  than  the  average 
sugars  with  which  the  experiments  were  made.  They  were  as 
follows  : — 

"West  India 
Mauritius  . 

Cuba   

Java   

Beet   


14  per  cent. . 

12  „ 
33  „ 

13  „ 
28 


100 


382 


THE  SUGAR  CANE.         Jtiit  1,  1872. 


The  West  India  Muscorado  containing  more  moisture  and  glucose 
than  most  of  the  other  qualities  tended  to  bring  down  the 
average,  and  it  is  well  known  that  such  sugar  wiU  yield 
less  refined  than  Java,  Mauritius,  or  Havana  sugar  of 
similar  type,  and  very  much  less  than  beet.  Hence  it  would  be 
proper  to  reduce  the  yield  of  "West  India  sugar  of  lOJ  D.  S.  from 
85^  to  82  J^,  but  in  order  that  no  room  shall  be  left  for  doubt  as  to 
the  moderation  of  the  estimate,  we  wiU  take  the  yield  at  as  high 
a  figure  as  84  per  cent. 

As  already  stated  the  Muscovado  is  charged  with  a  duty  of 
258.  6d.,  and  it  has  been  shown  that  the  maximum  yield  is  84  per 
cent.  It  is  now  needful  to  calculate  if  25s.  6d.  is  the  appropriate 
rate  of  duty  for  84  per  cent.,  what  is  the  appropriate  duty  for  100 
percent.?  Answer,  30s.  4d.  But  the  duty  charged  is  only  27s.  4d., 
BO  that  the  white  crystals  are  assessed  .with  too  low  a  rate  of  duty, 
amounting  to  3a.  per  cwt. 

But  now  we  must  consider  whether  the  English  colonist  does 
not  reap  a  similar  advantage.  It  wks  arranged  by  the  Convention 
of  1864  that  the  French  and  English  duties  should  be  adjusted  by 
the  same  scale  based  upon  the  Cologne  experiments,  and  if  the  French 
Colonial  maker  of  crystals  is  protected  to  the  extent  of  3s.  per 
cwt.,  the  British  colonist  may  secure  equal  privileges.  These  he 
would  assuredly  obtain  if  the  English  duties  were  equal  to  those  of 
the  French,  but  as  our  duties  are  only  one-fifth  in  amount  of  those 
of  the  French,  the  English  colonist  can  only  gain  7d.,  or,  the 
difference  between  a  central  factory  making  crystals  and  paying  for 
the  canes  a  price  based  on  Muscovado  Sugar,  is  2s.  5d.  per  cwt.  in 
favour  -of  a  factory  in  a  French  colony,  over  another  in  ail 
English  colony. 

On  a  factory  of  moderate  size  this  will  be  a  bounty  of  £5,000, 
or  near  ten  per  cent,  upon  the  capital  invested. 

Another  fiscal  question  wUl  also  claim  attention,  namely,  the 
effect  of  the  detaxe.  A  discussion  of  this  subject  wUlbe  found  in  the 
pamphlet  by  J.  B.  Manage,  presented  to  the  Committee  of  the 
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Sugar  Manufacturers  of  France.  This  diiaxe  is  a  reduction  of  duty- 
allowed  upon  French  colonial  sugars  imported  into  France  in 
French  vessels.  Mr.  Mariage  sums  up  thus  :  "In  fact  the  detaxe 
of  5  francs  alone  represents  22  per  cent,  of  the  profits  of  the 
Central  Factories  or  more  than  one-fifth !  " 

The  Central  factory  system  may  be  sound  in  itself,  and  prove 
successful  upon  English  colonies,  but  it  wiU  be  needful  to  separate 
the  true  success  from  the  false,  derived  from  bounties  and  protec- 
tions; and  it  ■will  be  well  to  consider  when  these  are  withdrawn,  and 
thus  the  premium  on  make  of  white  crystals  is  withheld,  in  what 
method  of  manufacture  real  progress  consists. 

I  am.  Sir, 

F. 

Paris,  June,  1872. 


EXPENSES  OF  SUGAE  CULTTJEE  DURING  SLAVERY. 

LoNDOir,  June  12th,  1872. 

To  TflK  Educe  of  "  The  Sugae  Cane." 

I  lately  found  in  my  possession  the  accounts  of  the  expenditure 
and  the  crops  on  four  sugar  estates  in  the  island  of  Montserrat, 
from  the  year  1808  to  1812  inclusive';  and  again,  for  one  year,  at 
a  period  twenty  years  later. 

They  were  furnished  me  by  a  friend,  many  years  ago,  theii 
resident  in  the  island,  and  I  send  them  with  his  notes  attached. 

There  is  no  reason  whatever  to  suppose  that  these  estates  were 
other  than  a  fair  representation  of  the  average  position  of  sugar 
estates  throughout  the  British  West  Indies,  and  I  place  them  at 
your  service,  that  they  may  help  to  dissipate  a  yet  lingering 
superstition  that  the  Emancipation  Act  was  the  ruin  of  our  West 
India  colonies. 
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Ay  AcCOTJIfT    OF    THE    ExPENBIXTJEE    AlfD    CjlOPS    ON'   EoUE  SuGAK 

Estates,  known  as  the  A."W.K.  estates,  formerly  the  property 
of  Mr.  "Willcock,  and  subsequently  of  Mr.  G.  S.  Martin.  They 
•were  always  considered  to  be  among  the  best  provided  and 
managed  estates  on  the  island.  The  books  appear  to  have  been 
carefully  kept,  and  show  all  expenditure,  &c.  in  detail ;  and 
the  following  is  a  carefully  condensed  statement  of  the  only 
five  years  entire  accounts,  tHe  rest  having  been  destroyed. 
From  81st  July,  1808,  to  1st  August,  1812. 


Expenses. 

Estates. 

Webbs. 

Brodericks. 

WlKDWABD. 

Tar  Eiver. 

Food — Corn,  Meal,  ] 

s. 

a. 

£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

Herrmgs,Codfisli  \ 

234 

7 

6 

840 

17 

6 

408 

1 

lOJ 

397 

6 

n 

Hlids.,  Punclieons, ) 

Boards,   Carpen-  !• 

364 

1 

2 

625 

10 

9 

517 

17 

2i 

341 

12 

!Mill  and  Boiling-  1 
house  Eepairs,&c.  J 

71 

3 

li 

221 

17 

8 

207 

3 

3 

118 

12 

9 

Smith's  work,  Iron  1 

87 

16 

0 

122 

13 

95 

5 

0 

61 

10 

9 

Hired  Task  Gangs . . 

245 

11 

6 

92 

5 

2 

Mules  and  Horses  . . 

401 

2 

3 

44 

8 

'9 

'88 

17' 

31 

6 

2 

51 

2 

0 

15 

9 

5 

185 

16 

^ 

411 

3 

0 

310 

18' 

250 

11 

2i 

444 

13 

714 

9 

lOi 

784 

0 

6 

650 

17 

2 

Invoices  of  Stores ) 
from  England  . .  J 

651 

10 

10 

1800 

7 

1 

928 

3 

0 

822 

6 

9 

Medical  Attendance. 

55 

2 

0 

120 

11 

71 

62 

10 

7i 

61 

8 

9 

£2271 

7 

H 

£5402 

0 

8i 

£3358 

8 

7 

£2708 

13 

8 

Puncheons  of  Hum.. 
Cost  per  hhd.  of  Sugar 

98 

£16  10 

0 

..  251 
..  156 

£21  10 

o" 

..  268 
..  190 

£12  10 

0  ' 

..  176 
..  162 
£15  7 

6 

StAVES. 


1808— 'Webbs    69 

,,      Brodericks  ....  209 

„      Windward  ....  104 

,,      Tar  Eiver  ....  106 

488 


1812-'Webb3  .. 
,,  Brodericks 
"Windward 
„      Tar  Eiver  , 


69 
203 

93 
103 


468 


Decrease  in  4  years, 20 
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Total  No.  of  hhds."  made,  834;  average  cost  per  hhd.,  £16  14s.  Od. 
— this  is  on  the  actual  annual  expenditure,  no  charge  for  interegt  on 
slave  or  other  capital  invested.  All  the  molasses  vrerc  made  into 
ram.  The  accounts  ■were  kept  in  island  currency,  and  converted 
into  sterling  at  225. 

Even  on  these  -well  and  humanely  conducted  estates  ii'on  collars 
for  negroes  are  among  the  smith's  work. 

Sugar  appears  estimated  at  a  value  of  £50  per  hhd. ;  rum  sold 
for  2s.  per  gallon  cash  in  thb  island. 

Hired  gangs  of  slaves  charged  58s.  9d.  for  holing,  and  29s.  4id. 
for  cross  holing  land  for  canes — the  same  work  is  now  done  for 
18s.  to  20s.  and  9s.  to  lOs.  hy  free  men. 

The  invoices  from  England  were  large  in  those  da)-a,  including 
clothing  and  some  food  for  slaves,  nails,  hoes,  hills,  oats, 
heans,  &c.,  &c. 


Accounts  for  the  same  estates  for  Ons  Year,  from  81st  Jalij,  1831,  to 
1st  August,  1832. 


Description  of 
Expenses. 

Estates. 

Wehhs. 

AViSDWAED. 

Bkodericks. 

Tar  Rivee. 

Food — Corn,  Meal, 
Herrings.Cod  fish  • 

Hhds.,  Puncheons, 
Boards,  &c  

Mill  and  Boiling-  [ 
house  Repairs,  &c. ) 

Smitli's  work,  Ma-  1 
sons  Nails,  &c  . . .  j 

Hired  Task  Gangs . . 

Mules  and  Horses . . 

£    s.  d. 
58    8  10 

13    5  2 
36  18  6 

207    0  10 

"*2  ll"o 

174  18  .  3 
56  16  6 
22  10  0 

214  18  7 

£   s.  d. 
35    0  0 

49    6  0 
32    6  0 
2    0  6 

ho  i"o 

1  18  0 
208    8  0 
74    6  0 
17    3  6 

254    9  3 

£    s.  d. 
121  15  6 

46   4  9 
23  11  9 
1    2  0 

4    1  0 
140  14  7^ 
112    2  3 
42    3  2 

454  15  1 

£    s.  d. 
63    9  9 

22  13  4 
27    5  lOi 
7  18  6 

2    1  0 
151    2  10 

81    8  7i 
25    6  9 

270    7  4 

Medical  Attendance 
Invoices  of  English  ] 

Hogsheads  of  Sugaj 
Puncheons  of  Rum. 
Cost  perhhd.of  Sugai 

£787    7  10  j  £764  18  3 

£946  10  li 

£651  14  0 

• . .      43      . . 

33 

-""£18    5  o" 



..      48  .. 
. .      49      . . 

£15  18  6 

. .      44      . . 
. .      46      . . 

£21    9  0 

..  39 
..  38 

£17    7  0 
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The  total  No.  of  bids,  of  sugar  for  the  year,  174;  average 
cost,  £18  U.  lO^d. 

It  appears  that  the  cost  of  a  hogshead  of  sugar  varied  but  little — 
probably  the  unsettled  state  of  things  in  1831  enhanced  the  cost, 
while  it  would  appear  that  sugar  was  very  low,  being  averaged  at 
£13  Gs.  9d.  per  hhd.,  and  rum  sold  at  8d.  per  gallon. 

I  believe  that  it  is  generally  admitted  that  the  cost  of  sugar  at 
present  on  well  conducted  estates  varies  from  £8  to  £10  per  hhd. 
in  the  British  "West  Indies. 

The  above  estates  were  considered  in  those  days  to  be  of  equal 
value  to  estates  of  similar  production  in  St.  Kitts,  so  that  there  is 
nothing  peculiar  in  their  case. 

I  think  it  may  safely  be  said,  that  now  as  much  sugar  is  made 
by  one-half  or  two-thirds  of  the  number  of  people  it  required  during 
slavery. 

It  will  be  borne  in  mind  that  up  to  1826,  not  only  were  "West 
India  sugars  protected  by  a  prohibitory  duty  against  those  of  all 
foreign  countries,  but  also  by  a  high  extra  duty  against  those  of 
Mauritius  and  British  India — our  own  possessions.  And  further, 
at  the  latter  portion  of  this  period,  the  drawback  allowed  on  the 
export  of  British  refined  sugar  was  considered  by  competent  judges 
to  enhance  the  price  for  home  consumption  to  the  extent  of  5s.  per 
cwt. 

Of  course  an  interest  which  had  so  long  floated  solely  by  the 
inflation  of  a  system  of  such  outrageous  protection,  at  once  collapsed 
at  the  touch  of  competition,  with  the  produce  even  of  our  own 
dependencies,  which  had  grown  and  extended  in  spite  of  their 
exclusion  from  the  markets  of  the  mother  country.  The  admission 
of  Mauritius  sugars  in  1826,  and  subsequently  those  from  our  East 
India  possessions,  brought  the  value  of  sugar  in  the  British  market 
to  a  normal  condition,  and  (of  course  apart  from  the  separate 
resources  of  the  o'wners)  left  a  vast  proportion  of  "West  India  estates 
in  a  hopelessly  insolvent  position. 

If  to  the  annual  loss  on  the  sugars  produced,  as  shown  in  these 
accounts  at  the  latter  period  of  slavery,  we  added  the  accumulated 
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interest  on  heavy  mortgages,  it  will  be  seen  that  the  Emancipation 
Act  found  the  "  West  India  interest  "  already  a  complete  ■wreck, 
from  which  it  was  to  a  great  extent  rescued  by  the  £20,000,000 
compensation  for  losses,  which  protection  and  not  emancipation  had 
inflicted  upon  it. 

I  am,  truly, 
'  Edmund  Siuege. 


NoTTiNonAir,  3bd  June,  1872. 
To  THE  Editok  of  "The  Sugar  Cane." 

Sib, 

In  a  foot-note  on  page  303  of  your  issue  for  Juno,  mention  is 
made  of  Du  Eieux  &  Eoottger's  patent  filter  press,  and  as  from 
the  way  it  is  referred  to  some  of  your  readers  might  think  they 
would  have  to  go  to  France  for  this  apparatus,  may  we  be  allowed 
to  state,  that  we  hold  the  sole  right  of  manufacture  for  England 
and  the  English  colonies;  wo  are  also  able  to  supply  these  machines 
for  other  countries  (not  being  French  colonies). 

"VVe  are.  Sir, 

Yours  respectfully, 
Manlove,  Allioii  &  Co. 


P.S. — The  name  of  the  latter  patentee  is  Eoettgor,  not  Boettgcr 
as  it  was  given  in  the  pamphlet. 


IMPORTS,  STOCK,  DISTKIBIJTIOX,  AND  CONSUMPTION  OF  SUOAK  IN  THE  FOUR  PRINCIPAL  PORTS 
OF  THE  UNITED  STATES  OF  AMERICA,  to  June  1st,  1872,  CojiPAnBD  with  Five  Pkevious  Yeaiis. 

Ti-oin  H.  H.  Loring  ^  Co.'a  Montldy  Circular. 


IiiPoiiTs  TO  May  31st. 

1872. 

1871. 

1870. 

1869. 

1868. 

1867. 

Average  of 
Six  Years. 

Philadelphia  .   

Add  Stock  January  1  st  

Total  Supi^ly  in  '>  ^loutlis   

Deduct  Stock  June  1st  

Distribution  in  5  Months  

Less  Exports  ,,   

,,.        Monthly  average    . . . . 

184,577 
41,979 
21,366 
43,739 

167',490 
34,004 
28,015 
44,927 

142,035 
34,315 
23,150 
33^009 

171°  880 
26,789 
33,716 
26,854 

143,886 
31,046 
41,071 
23^847 

tons. 
100,068 
23,358 
29,464 
15,610 

tons. 
151,656 
32,415 
30,297 
31,331 

''94  661 
02,795 

274,436 
56^497 

237  509 
80/J56 

259,239 
43,547 

239  850 
25,118 

108,500  245,699 
55,490  54,067 

357,456 
108,227 

330,933 
108,443 

318,465 
125,740 

302,786 
122,012 

264,968 
61,195 

223,990 
73,588 

.299,766 
99,867 

249,229 
1,260 

222,490 
763 

192,725 
2,669 

180,774 
1,762 

203,773 
1,053 

150,402 
877 

199,899 
1,397 

247,969 
49,594 

221,727 
44,345 

190,056 
38,011 

179,012 
35,802 

202,720 
40,544 

149,525 
29,905 

198,502 
39,700 
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MAURITIUS. 


(From  Licht's  Monthly  Circular. J 


EXPOBTS  FROM 

ISI  AXJGUST 

TO  1st  May. 

1871-72. 

1870-71. 

1869-70. 

Tons. 

Tons. 

Tons. 

38,444 

.  17,321 

36,993 

France   

13,88o  . 

.    5,930    . . 

11,155 

25,218  . 

.  34,244  .. 

39,691 

3,207  . 

.     2,961     .  . 

3,696 

23,187  . 

15,953     .  . 

28,496 

Cape  of  Good  Hope. 

965  . 

.     1,859     .  . 

1,587 

Other  Ports 

5,375  . 

643     .  . 

1,109 

110,281 

78,911 

122,728 

HAVANXA    AXD  MATANZAS. 

EXPOKTS  FEOM  THE  IST  OF  JaXUAEY  TO  THE  4th  OF  AT  AY. 

1872.          1871.  1870. 

Tons.            Tons.  Tons. 

To  United  States  of  K  America  ..  90,781  ..  77,071  ..  85,021 

„  Great  Britain                            35,092  . .  33,243  .  .  76,255 

„  Spain                                      18,920  ..  20,361  ..  29,153 

„  France                                      5,347  ..    3,270  ..  17,375 

,,  JTortliern  Europe                        5,069  ..    1,699  ..  6,426 

,,  Southern  Europe                           182  ..       325  . .  1,067 

,,  Other  Countries                         2,410  ..    2,121  ..  2,076 


Total   157,807      138,390  -217,974 


Stocks  in  Havauna  and  Matanzas  . .  124,112  . .  129,438.  .165,650 
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EsTnr.MED  Peoduciion  op  the  peesent  Beet-eoot  Crop  of  Sugak 

COMPAEED  WITH  THE  TWO  PBEVIOUS  SEASOSS. 
fFrim  T.icht's  Motithli/  Circular.) 

1871-72.  1870-71. 
Tons.  Tons. 

France   330,000  ..  289,083  . 

Germany  (Zollvercin)   182,500  ..  262,986  . 

Austro-Hungary   162,500  .  .  182,280  . 

Eussia  and  Poland  . .    90,000  .  .  135,000  , 

Belgium    75,000  . .    55,739  . 

Holland  and  other  countries  ....    25,000  . .    17,500  . 


1869-70. 
Tons. 
289,324 
217,192 
151,354 
132,500 
43,552 
12,500 


Total    865,000      942,589  846,422 


Stocks  op  Sugae  in  the  Chief  Markets  of  the  Wobld  on  the 


1st  May,  in  thousands  of  tons 

TO  THE 

NEAKEST  THOUSAND. 

1872. 

1871. 

1870. 

81  .. 

..    114  .. 

..  119 

59  .  . 

. .    108  .. 

..  129 

Germany  (Zollverein'!   

20  .. 

..    36  .. 

. .  16 

Holland  '  

45  .. 

. .    30  .. 

. .  13 

3  .  . 

6  .. 

4 

Stock  in  Europe   208 

United  States  of  N.  America. .  75 
Havana  and  Matanzas    1 24 


294 
65 
129 


281 
127 
160 


Total   407 


488 


574 


CoNSTjJirTioN  of  Sugae  in  Eueope  and  the  United  States,  foe 
THE  Thepe  Teaks  ending  3  1st  Apeil,  in  thousands  op  tons. 


1872. 

1871. 

1870. 

699  . 

. ..  728  . 

. ..  615 

287  . 

. ..  360  . 

. ..  305 

Germany  TZollverein)  , 

202  . 

. ..  214  . 

.  ..  214 

Holland  

24  . 

. ..    27  . 

.  . .  28 

109  . 

. ..    93  . 

.  ..  110 

1,322 

1,372 

1,272 

. ..  495  . 

, ..  431 

1,868 

1,703 

SUGAR  STATISTICS— GREAT  BRITAIN. 
To  ISth  June,  1872  and  1871.    In  Thottsands  of  Tons,  to  the  Kearest  Thousand. 


STOCKS. 

IMPORTS. 

DELIVERIES. 

London. 

Liverpoo 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpoo 

Bristol. 

Clyde. 

Total, 
1871. 

London. 

Liverpoo 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

British  West  India 

1 

1 

1 

1  22 

40 

no 

4 

0 

nn 

58 

83 

30 

3 

6 

19  , 

59 

68 

British  East  India 

3 

1 

4 

.  7 

5 

3 

8 

4 

6 

5 

11 

13 

Mauritius   

Q 
O 

1 
I 

1 

i  ^ 

3 

9 

o 
3 

1  1 

0 

29 

10 

9 

3 

1 1 

8 

31 

10 

1 

1 

1 

8 

12 

1() 

3 

8 

14 

OR 

28 

3 

2 

7 

11 

24 

24 

Porto  Rico,  &c.  . . 

3 

e 
2 

6 

7 

6 

2 

8 

11 

1 

5 

1 

6 

11 

Miuiilla  &  Java  . . 

10 

5 

15 

32 

13 

8 

2 

7 

00 

26 

15 

12 

2 

8 

37 

34 

Brazil  

3 

10 

1 

7 

20 

16 

5 

25 

6 

14 

50 

32 

3 

24 

5 

13 

44 

32 

4 

I 

15 

12 

8 

4 

31 

54 

82 

14 

10 

5 

36  j 

64 

82 

Total,  1872  .. 
Total,  1870  . . 

31 

22 

5 

29 

87 

138 

70 

60 

36 

97 

263 

276 

80 

64 

36 

96  j 

276 

273 

64 

32 

7 

35 

5  Idee 

reaso 

87 

5G 

29 

104 

13  dec 

rcase 

93 

57 

27 

96 

3  inc 

rease 
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STATE  AND  PllOSrECTS  OF  THE  SUGAR  MARKET. 


The  firmness  and  activity  wliicli  prevailed  a  month  ago  has  been 
succeeded  by  considerable  dullness,  and  although  there  appears  to  be 
no  valid  reason  for  decline  in  value,  yet  prices  of  some  descriptions 
of  sugar  have  given  way  slight!}-.  No.  1 2  Havana  afloat  for  tlie 
United  Kingdom,  is  quoted  at  31s.  per  cwt.,  tlie  same  as  last  month; 
and  in  Cuba  lluscovados,  in  Bahias  and  Pernambucos,  there  is  no 
appreciable  alteration.  Sales  however  have  not  boon  pressed,  or  it 
would  have  been  needful  to  submit  to  some  concession  to  do  business 
to  any  lai-ge  amount. 

The  average  duty  paid  price  of  British  Plantation  sugar  is  now 
32s.  6d.  per  cwt.,  an  apparent  decline  of  6d.  per  cwt.  Crystallized 
Demeraras  arc  fetching  high  prices,  42s.  per  cwt.  duty  paid,  has 
lately  been  given.  In  refined  goods  the  market  has  been  quiet, 
Avith  but  slight  variations  in  prices. 

Imports  of  raw  sugar  at  the  Eour  Ports,  from  1  st  January  up  to  the 
loth  June,  show  a  decrease  of  12,000  tons  ;  in  beet  sugar  alone  the 
decrease  is  28,000  tons,  and  in  British  West  India  24,000  tons ; 
the  imports  from  Cuba  and  Porto  Rico  are  rather  below  those  of 
last  year,  and  from  the  British  East  Indies  rather  above  ;  whilst 
from  Brazil  there  is  an  increase  of  18,000  tons,  and  from  Mauritius 
of  about  the  same  amount.  Stocks  continue  to  decrease,  being  now 
51,000  tons  below  those  of  last  year  at  this  date.  Deliveries  have 
decreased  during  the  month,  and  for  the  six  months  are  only 
about  3,000  tons  more  than  in  1871. 

The  prospects  of  the  next  beet  crop  on  the  Continent  of  Europe 
are  more  favourable  than  a  month  ago,  and  the  estimate  of  the 
production  of  beet  sugar  for  the  season  1872-73  is  150,000  tons 
above  the  yield  of  last  season,  consequently,  prices  for  forward 
deliveiy  have  declined  to  some  extent.  Latest  accounts  from 
Cuba  unite  in  stating  that  the  present  crop  will  prove  to  bo 
considerably  in  excess  of  last— probably  from  15  to  20  per  cent. — 
but  with  this  addition,  the  crop  will,  it  must  be  remembered,  still 
be  considerably  deficient  as  coflipared  Avith  tlie  years  1870  and  1869 
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THE  INTEENATIONAL  SUGAR  aUESTION. 


On  the  21st  of  June  a  deputation  of  British  Sugar  Eefiners 
consisting  of  Mr.  Duncan,  of  London,  Mr.  Barrow,  of  LiveiTJOol, 
ITr.  Hale,  of  Bristol,  and  llr.  Fiyer,  of  Manchester,  gave  eyidence 
before  the  Superior  Council  of  Commerce  of  Prance,  in  Paris,  on 
behalf  of  the  British  Kefiniug  interest.  In  addition  to  this  evidence 
which  was  veiy  voluminous,  an  exhaustive  reply  was  returned  by 
the  Deputation  to  such  portions  of  the  Questiomire  submitted  by 
the  CouncU  as  aifected  the  British  Eefiners.  This  reply,  would 
but  for  want  of  space  have  appeared  in  full  in  this  number  of 
the  Sugar  Cane,  but  at  present  the  following  extracts  only  can  be 
given : — 

"  Each  class  of  necessity  comprises  various  qualities  of  sugar. 
If  sugar  refining  were  conducted  in  bond,  all  the  sugars  comprised 
in  any  class  would  be  pui-chased  for  refining  for  export  without  any 
preference,  as  their  noi-mal  values  would  not  be  affected  by  fiscal 
considerations  ;  and  if  the  yield  of  the  average  sugars  comprised  in 
each  class  were  then  determined,  the  answer  sought  would  be 
ascertained.  But  as  the  values  of  sugars  are  altered  by  the  present 
mode  of  assessing  the  duties,  the  sugars  selepted  in  Prance  for 
refining  for  export  do  not  represent  the  average  quality  of  any  class. 
In  order  to  obtain  the  gi'eatest  amount  of  drawback,  the  finest  sugars 
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of  each  class  are  selected ;  and  in  France,  where  the  duties  are 
very  high,  a  strong  inducement  is  offered  to  pui-chase  the  finest 
sugars  in  each  class.  In  like  manner,  a  strong  inducement  is 
offered  to  select  indigenous  sugars  for  this  purpose,  as  they  contain 
more  pure  sugar  than  is  present  in  exotic  sugars  of  similar  colour. 

"  The  duties  and  drawbacks  are  calculated  upon  the  Cologne 
experiments,  and  it  will  ho  conceded  that  the  art  of  sugar  refining 
has  at  least  not  deteriorated  since  these  were  made.  In  conducting 
the  experiments,  the  various  sugars  comprised  in  each  class 
were  mixed  together  and  submitted  to  the  process  of  refining,  the 
product  obtained  was  therefore  the  yield  of  the  average  sugar 
in  each  class.  The  sugars  of  Nos.  7,  8,  and  9,  D.S.,  yielded  80 
per  cent,  of  refined.  The  sugar  of  No.  7  would,  if  refined  separately 
have  yielded  less  than  80  per  cent.,  and  that  of  No.  9  would  have 
yielded  more,  whilst  No.  8  would  be  the  quality  of  sugar  that 
would  most  nearly  have  yielded  80  per  cent.  In  like  manner, 
Nos.  10,  11,  12,  13,  and  14  yielded  88  per  cent.,  which  would 
manifestly  be  the  yield  of  a  sugar  very  close  upon  No.  12.  Nos. 
15,  16,  17,  and  18  yield  94  per  cent.,  which  would  be  the  correct 
yield  for  sugars  about  16J  D.S.  If,  then,  we  take  these  figures 
and  interpolate  the  yields  of  the  intermediate  Dutch  numbers,  we 
shall  obtain  the  following  table  : — 


D.N.,  No.  8  . .  By  Experiment  . .  80  per  cent,  yield. 

9  . .  „  Calculation  . .  82-2     „  ,, 

10  . .  „       do.  . .  84-5      „  „ 

11  ..  „       do.  ..  86-4     .,  „ 

12  . .  „  Experiment  . .  88  "  „  „ 

13  . .  ,,  Calculation  . .  89-6      ,,  ,, 

14  ..  „       do.  ..  90-2  „ 

15  ..  „       do.  .,  91-8     „  „ 

16  . .  ,,  do.  . .  93-3  „  ,, 
16J  . .  ,,  Experiment  . .  94       ,,  ,, 


"  The  refiner  who  purchases  sugar  of  No.  9,  if  able  to  obtain  no 
higher  return  than  that  in  the  experimental  refinery  at  Cologne, 
will  thus  secure  a  bounty  on  export  of  2-2  per  cent. 

"But  in  1870  the  standards  of  beet  sugar  were  altered,  and  the 
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standard  marking  the  upper  boundary  of  the  third  class  is  now 
12f,  D.S.,  so  that  the  refiner  may  use  sugar  from  which  he  will 
obtain  89  per  cent.,  being  an  excess  of  9  upon  80,  or  about  11-3 
per  cent. 

"  Beet  sugar  is  richer  in  saccharine  yield  than  average  cane 
sugar  of  similar  colour,  and  as  the  Cologne  experiments  for  this 
class  contained  only  28  per  cent,  of  beetroot  and  78  of  exotic  sugar, 
it  follows  that  the  refiner  of  beet  alone  will  obtain  a  bounty  equal 
to  the  duty  on  io%  of  the  difierence  between  the  yield  of  beet  and 
cane  sugar. 

"  These  various  bounties  in  the  case  of  countries  with  high 
duties  are  veiy  large  and  tend  to  make  the  art  of  sugar  manufacture 
in  France  degenerate  into  the  art  of  escaping  duty,  and  to  reduce 
the  sugar  beet  industry  to  the  art  of  producing  sugar  so  degraded 
that  its  appeai-ance  belies  its  saccharine  quality. 

"  It  is  not  easy  for  English  refiners  to  state  the  precise  money 
value  of  the  bounties  obtained  by  the  French  refiners  unless  they 
solve  the  problem  as  it  is  presented  to-day  in  France  by  the  method 
which  the  parties  to  the  Convention  adopted  at  Cologne,  and  by 
which  the  French  Government  determined  the  yield  of  sugar 
Concrete  at  Havre,  that  is  to  say,  by  the  employment  of  a  sugar 
refinery  in  France  and  by  working  it  under  the  inspection  of  the 
French  Government. 

"  The  French  refiners  are  compelled  to  share  a  portion  of  the 
bounty  with  the  producers  of  the  sugars  best  fitted  by  reason  of 
their  low  colour  and  high  saccharine  quality  to  escape  the  duty. 
Thus  we  find  the  anomaly  that  sugars  of  low  colour  are  sold  in 
France  at  prices  higher  than  those  of  better  colour.  Thus  sugars 
of  88o  standard  are  now  sold  when  only  equal  in  colour  to  7  or  9 
fit  80  francs,  whereas  sugars  of  superior  colour,  namely,  10  to  13 
D.S.  are  only  worth  75  francs  per  100  kUos. 

"But  it  has  been  said  that  if  the  French  refiners  obtain  an 
advantage  at  one  portion  of  the  scale  and  the  upper  end  of  each 
class — their  gains  substantially  disappear,  inasmuch  as  these 
refiners  are  compelled  to  take  all  the  sugars  that  are  presented, 
not  only  those  from  which  they  can  gain,  but  also  those  from. 
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which  they  cannot  gain, — and  the  one  compensates  for  the  other. 
This  argument,  however,  cannot  he  admitted.  The  French  refiners 
anxious  to  secure  the  sugars  by  which  they  can  escape  duty, 
compete  for  such  and  raise  their  price.  On  the  other  hand,'  they 
neglect  such  as  least  enable  them  to  attain  this  object  and  the  price 
of  these  falls.  The  FabricanU,  tempted  by  the  high  price  of  the 
former  sugars,  conduct  their  process  of  manufacture  in  suflh 
manner  as  to  produce  the  favoured  sugars  in  the  greatest  abund- 
ance, and  discouraged  by  the  lower  price  of  the  latter,  avoid  the 
production  of  them  to  a  large  extent. 

"  Thus  the  market  is  mainly  supplied  with  sugars  which  are  the 
most  profitable  for  the  refiner  to  use,  and  if  the  present  -vicious 
system  be  not  arrested,  the  skill  of  the  Fahricants  will  perfect 
the  art  of  producing  only  those  sugars  'that  will  most  injure  the 
French  Treasury. 

"  But  the  quantity  of  beet  sugar  produced  in  France  is  largely  in 
excess  of  the  requirements  of  French  consumption,  together  with 
the  export  trade  of  French  refined  sugar.  Hence  there  is  an 
inevitable  efflux  of  raw  beet  sugar,  and  as  those  qualites  which 
are  least  fitted  for  securing  a  high  bounty  have  not  been  raised 
in  price  as  previously  explained,  and  are  rejected  by  the  French 
refiners,  they  must  be  exported.  If  it  be  objected  that  the  English 
refiners  to  whom  the  sugars  are  sold  would  be  as  certain  to  select 
the  favoured  sugars  as  their  French  competitors  inasmuch  as  the 
duties  are  in  effect  laid  on  the  same  principle,  the  reply  would  be, 
— that  such  could  only  bo  the  case  if  the  duties  were  equal  in  the 
two  countries.  But  as  the  French  duty  is  about  five  times  in 
amount  that  of  the  English,  the  French  refiner  receives  out  of  the 
French  Treasury  a  sum  of  money  five  times  as  great  as  the  English 
refiner  could  obtain,  and  with  this  sum  he  can  afford  to  pay  a  price 
for  the  favoured  raw  sugars  that  will  drive  the  Englishman  away. 

"  Thus  it  is  apparent  that  the  French  refiner  can  secure  the 
favoured  sugars,  and  those  by  which  he  could  obtain  the  least 
bounty  will  be  exported. 

"At  the  same  time  it  is  apparent  that  the  refiners  do  not  secure 
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all  the  bounty  obtained  from  the  Treasury,  but  are  compelled,  to 
share  it  'vvith  the  Fahricants. 

"  Yet  the  bounty  is  so  great  that  even  the  portion  retained  by 
the  refiners  is  sufficient  to  enable  them  to  sell  the  loaves  in  London, 
though  this  involves  the  high  charges  incident  thereto,  amounting 
to  about  Is.  9d.  per  cwt." 

Note. — The  Superior  Council  has  since  reported  in  favour  of  Refining  in 
Bond  by  13  to  5  votes.— Ed.  S.  O. 


A  QUESTION  IN  SUGAR  CHEMISTRY. 
From  the 

"  Zeitatlinft  fur  ZutftutinSttstrit." 

Bx  E.  SosiMAiriT. 

(Concluded  from  page  380.) 

The  determination  of  the  -water  in  the  analysis  of  sugar  has  often 
been  the  means  of  giving  an  inexact  result,  which  we  explain  by 
the  too  great  heat,  (100°  to  110°  C.  (212°  to  230°  Faht.)  for  beet 
sugar)  applied  to  cane  sugar,  shown  by  the  dessicated  samples  being 
generally  more  or  less  browned  according  to  their  quality. 

Por  this  reason  we  have  dried  different  samples  for  comparison 
at  100°  and  50°  C.  (212°  and  122°  Eaht.)  The  dessication  at  50°  C. 
was  made  in  a  tube,  one  part  of  which  communicated  with 
an  exhauster,  and  another  with  a  vessel  filled  with  concentrated 
sulphuric  acid.  In  this  way  a  light  current  of  air  dried  by  the 
sulphuric  acid,  passed  over  the  sugar  under  analysis  at  a  constant 
temperature  of  50°  Cent.  This  dessication  requires,  it  is  true,  six  or 
eight  hours  longer  than  that  made  at  100°  Cent.,  but  the  results  are 
BO  much  the  more  satisfactory.  Beyond  twelve  to  forty-eight  hours 
dessication  no  diminution  of  weight  could  be  distinguished. 

ExPEEIMElfTS  IN  DeSSICATION. 

I.       n.      m.  IV. 

Dessication  at  100°  C.  (212°Eaht.). .  3-42  .,  4-35  ..  3-97  ..  4-21 
„  50°  C.  (122° Faht.). .  2-97  . .  3-64  . .  3-40  . .  4-04 

"We  give  below  some  complete  analyses  of  cane  sugar — 
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I.        II.       III.  IV. 

A.  Cane  sugar  as  shown  by  polaris- 
cope,  including  0-34  per  cent, 
for  each  proportionate  per 

cent,  of  glucose   90-80  .  .91-20  .  .90-60  .  .90-80 

Glucosedeterminedbycopper  solution  3-85  . .  3-49..  3-84..  — 
„  „       Eerricy,  potass.  —  . .  3-70  . .  3-96  . ,  3-81 

Mineral  salts — carbonates   —  ..  1-07..  1-09..  — 

"Water  determined  at  100°  Cent          3-42  . .  4-35  . .  3-97  . .  4-21 

„  „  50°  Cent          2-97  ..  3-64..  3-40..  4-04 

The  analyses  II.  and  III.  then  show  in  sucrose,  glucose  (deter- 
mined by  ferricyanide  of  potassium),  miueral  salts,  and  -water 
(determined  at  100) : 

II. .  100-32    , .    . .    Difference  =  +  0-32 
m..    99-62    ....  „  =_0-38 

On  the  other  side,  if  the  amount  of  -water  is  determined  at  a 
temperature  of  50°  Cent.  (122°  Eaht.) 

II. .  99-61    . .    Difference  =  —  0-39  organic  matters. 
III. .  99-05    ..  „       =  —  0-95  „ 

The  following  analyses  -mil  also  serve  to  compare  the  two 
methods — 

I.  n. 

B.   Cane  sugar  by  the  polariscope    90-00  . .  89-40 

Glucose  determined  by  Fehling's  solution  3-70..  4-57 
,,  ,,     ferricyanide  of  potassium  3-80  ..  4-58 

In  other  analyses  of  good  Java  sugar  there  were  obtained  cane 
sugar,  glucose  (with  Fehling's  solution),  water  (determined  at 
boiling  point),  and  a  centesimal  portion  of  carbonates  = 

100-64 
100-14 
100-21 

So  that,  not  only  was  there  nothing  left  for  organic  matters,  but 
oven  the  number  100  was  passed. 

It  seems  then  that  the  error  in  the  methods  of  the  analysis  of 
sugar  should  be  sought  for  in  the  determination  of  the  water,  and 
that  it  might  be  avoided  by  submitting  the  sample  to  a  longer  and 
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more  complete  dcssication  ata  temperature  of  50°  Cent.  (122°Ealit.) 
But  the  determination  of  the  sucrose  in  coloured  sugars  by 
OenUWs  method  (the  employment  of  fcrricyanide  of  potassium  with 
an  indicating  reagent  such  as  sub-acetate  of  lead)  should  be 
considered  as  more  sure  and  precise  than  the  use  of  Fehling's 
solution  and  as  giving  nearly  the  same  results  as  by  weighing  the 
oxide  of  copper. 

Resbabches  on  the  Alteeabilitt  of  Concenteated  Solutions  of 


As  latterly  the  opinion  has  seemed  to  prevail  that  concentrated 
solutions  of  sugar  are  rapidly  modified  by  boiling  with  lime,  a  series 
of  experiments  were  undertaken  with  the  object  of  studying 
this  property  of  saccharine  juice.  "With  this  end  in  view  dense 
juice  which  had  been  heated  with  an  excess  of  lime  at  various 
temperatures  and  during  variable  intervals  of  time,  was  obtained  from 
the  factory.  The  juice  was  examined  before  and  after 
boiling  with  Dubosq's  polariscope,  the  scale  of  which  is  divided 
into  150  degrees  for  right  handed  solutions;  16'35  grms.  of  pure 
sugar  in  these  solutions  corresponding  to  100  degrees,  the  tenth  of 
which  may  be  ascertained.  The  colour  is  perfectly  distinguishable 
to  two  tenths  of  a  degree. 


Before  the  operation  50  cubic  centimetres  of  this  juice  weighed 
55"106  grms.  After  the  addition  of  milk  of  lime  the  mixture  was 
boiled  for  half-an-hour  in  an  oil  bath  in  a  small  vessel  of  100  c.  c. 
At  the  commencement  the  temperature  was  105°  C.  (221°  Faht.)> 
then  carried  to  113°  C.  (235°  Faht.)  After  boiling  half-an-hour  the 
vessel  with  the  solution  was  cooled  quickly,  and  then  the  solution 
was  neutralized  by  acetic  acid,  and  purified  for  the 
polariscope.  When  the  solution  was  diluted  to  100  c.c.  it  polarized 
exactly  the  same  as  before,  but  when  not  diluted=61  -2. 


OP  SUGAE,   HEATED  WITH  LiME. 


I. — CONCENTEATEB  JuiCE. 


Density .... 
Degree  Brix 
Sugar  .... 


,  1-1021  (about  13^°  Baume) 

23-08 

20-02 
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II. — Solution  of  Cokceitteaied  Juice. 

Density   1-2015  (about  24"  Baume) 

Degree  Brix   44-28 

Sugar  ,  41-20 

This  solution  -was  previously  decomposed  by  milk  of  lime ;  the 
degree  of  alkalinity  obtaiaed  by*  the  standard  and  calculated  as  the 
alkalinity  of  lime,  was  0-185  per  cent. 

(a).  50  cubic  centimetres  of  this  solution=  60-0746  grms.  diluted 
to  100  c.c.  after  purification  polarized  151°2=41-20  grms.  of  sugar 
in  100  parts  of  the  solution. 

(Ij.  50  cubic  centimetres  of  the  concentrated  juice  (II.  trial) 
heated  for  half-an-hour  in  an  oH  bath  at  113°  C.  (235°  Faht.) 
cooled,  and  neutralized  -vvith  acetic  acid,  purified  and  diluted  to 
100  c.c. ;  polarized  151°. 

(c).  50  cubic  centimetres  of  solution  II.  heated  in  the  oil  bath 
for  half-an-hour  to  103°  C.  (217°  Faht.),  (the  thermometer  plunged 
in  the  juice)  showed  150°  on  the  polariscope. 

(i).  60  cubic  centimetres  of  solution  II.  heated  in  a  sand  bath 
and  diluted  as  above  to  100  cubic  centimetres,  polarized  151°. 

(e).  50  cubic  centimetres  of  solution  II.  were  heated  for  three 
hours  in  an  oil  bath  up  to  concentration.  The  temperature  at  the 
commencement  102°  C.  (216°  Faht.)  was  shown  by  the  thermometer 
plunged  in  the  juice,  towards  the  end,  that  is  to  say  after  three 
houi-s,  at  107°  (225°  Faht.). 

The  concentrated  juice  dissolved  in  water,  &c.,  and  treated  as 
above,  showed  151-1  on  the  polariscope. 

These  trials  show  that  the  boiling  of  beet  juice  with  lime  does 
not  influence  as  much  as  0-2  per  cent,  of  the  sugar  it  contains,  if  the 
solution  is  reduced  to  a  thick  masse,  concentrated  at  a  temperature 
of  107°  C.  (225°  Faht.).  This  peculiarity  of  sugar  in  the  presence 
of  Ume  is  that  the  same  as  of  the  property  formerly  studied  of  not 
becoming  modified  in  presence  of  alkalis  at  a  temperature  of  100°  C. 
(212°  Faht.) 

If  it  is  needful  to  produce  further  evidence  against  this 
alterability,  the  following  experiments  wiU  supply  the  latest 
discovered  action  of  the  lime. 


Aug.  1,  1872. 


THE  SUGAR  CAIfE. 


40i 


Two  samples  of  juice  of  50  cubic  centimetres  each,  in  tlie  same 
condition  as  above,  were  eyaporated  to  dryness  in  a  steam  bath,  one 
of  the  liquids,  a  immediately,  the  other  h  after  having  been 
previously  heated  over  a  spirit  lamp  for  half-an-hour.  The  two  dried 
residues  were  placed  in  glass  vessels  and  exposed  to  humid  air. 

The  residue  a  veas  observed  rapidly  to  absorb  the  humidity  of 
the  air  and  become  a  fluid  masse,  while  the  residue  J  preserved  its 
state  of  dryness  after  a  fortnight's  exposure  to  the  damp  air. 

The  natural  conclusion  of  these  experiments  is  to  show  how  the 
lime  acts  in  the  presence  of  beet  juice  at  the  boiling  point; 
conditions  in  which  a  part  of  the  organic  principles  of  the  juice  are 
modified  at  the  risk  of  losing  their  hygroscopic  property.  The 
property  of  a  saccharine  masse  to  absorb  vapour  from  humid  air, 
should  with  reason  be  considered  as  a  cause  of  the  production  of 
molasses,  and  the  boiling  of  the  juice  immediately  after  saturation 
cannot  on  this  account  be  too  highly  recommended. 
HI. — DETERMEfATroN  OF  Spgae  vs  THE  AiasiAi  Chaecoal  estploted. 

The  quantity  of  sugar  retained  in  the  filters  by  the  animal 
charcoal  is  notwithstanding  the  most  careful  washing,  still  so 
considerable  that  it  is  quite  indispensable  that  a  remedy  should  be 
found  for  this  inconvenience  in  the  fabrication. 

The  losses  due  to  animal  charcoal  are  of  two  kinds.  1st.  That 
produced  by  the  water  remaining  in  the  filters  and  which  is 
generally  left  to  run  away  after  the  washing  is  finished.  2nd.  The 
loss  occasioned  by  the  animal  charcoal  itself. 

It  is  easy  to  ascertain  the  loss  of  the  sugar  produced  by  the 
running  away  of  the  water.  It  is  sufficient  to  know  the  quantity 
of  water  left  in  it,  then  to  evaporate  to  dryness  about  100 
cubic  centimetres  from  each  filter,  adding  to  it  a  little  lime  and 
making  the  dry  residue  obtained  after  a  week's  dessication  into  a 
solution,  i-aising  it  to  212°  Faht.j  then  finding  its  polariscopical 
degree,  which  is  to  be  calculated  on  the  total  quantity  of  dry 
matters  to  be  obtained  from  each  of  the  filters  in  use. 

The  estimation  of  sugar  in  the  charcoal  is  however  more  difficult 
because  it  is  nearly  impossible  to  remove  with  pure  hot  water  all 
the  sugar  contained  in  the  charcoal.   For  some  years  I  have 
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employed  the  following  process  for  the  determination  of  the  sugar 
contained  in  the  charcoal.  I  take  some  from  each  filter,  from  each 
of  which  I  rapidly  dry  a  sample  of  50  or  100  grs.  in  a  drying 
apparatus.  At  the  end  of  the  week  I  weigh  the  dried  charcoal  and 
scald  it  in  a  tall  metal  cylinder,  adding  to  it  then  a  little  sodic- 
alkaline  water  (10  cubic  centimetres  of  alkaline  solution  of  a  density 
of  1-33  for  about  1000  grs.  of  dry  charcoal.)  The  liquid  is  allowed 
to  flow  through  slowly  by  means  of  a  small  tap  at  the  bottom  of  the 
cylinder  and  it  is  evaporated  in  a  water  bath,  care  being  taken  to 
add  a  little  Ume.  At  last  the  charcoal  is  twice  washed  with  hot 
water  and  again  placed  in  the  drying  apparatus.  The  addition  of 
lime  during  the  operation  is  recommended  merely  because  the  soda 
absorbs  a  certain  quantity  of  colouring  matter  from  the  charcoal, 
whicli  without  the  addition  of  Ume  produces  a  thick  solution 
dif3.cult  to  analyze  by  the  polariscope  after  the  clarification  by 
acetate  of  lead.  Then  the  addition  of  a  suitable  quantity  of  lime 
during  the  concentration  precipitates  part  of  the  colouring  matters. 

The  solution  sufficiently  concentrated  is  (after  cooling  in  a  small 
vessel)  clarified  by  acetate  of  lead,  raised  to  212°  Faht.,  and  submitted 
to  polarization.  The  quantity  of  sugar  thus  found  corresponds  to  the 
totality  of  the  charcoal  washed,  and  it  is  only  neccessary  to 
calculate  the  percentage. 

The  possibility  of  extracting  integrally  the  sugar  from  the  charcoal 
in  this  maimer  has  also  been  demonstrated  by  a  direct  experimenj. 
with  pure  sugar.  1000  grammes  of  char  were  treated  for  twenty- 
four  hours  with  water  in  which  1  gr.  of  sugar  was  dissolved.  The 
process  was  followed  as  above  by  a  washing  of  soda.  The  result  of 
the  operation  gave  0-98  of  sugar  by  the  polariscope. 

rv. — Deteeiunatioii  of  Sttgae  dt  Beet  Suces  aitd  PfiESSES 

Masses. 

The  different  methods  of  the  quantative  analysis  of  the  sugar  in 
sliced  beets  or  pressed  masses,  &c.,  have  the  inconvenience  of 
having  to  deal  with  great  quantities  of  liquid.  Because  the  slightest 
error  committed  in  an  analysis  of  100  c.c.  for  example  will  be 
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multiplied  4,  5,  or  a  greater  number  of  times  accordingly  as  the 
solution  operated  on  is  one  of  400,  500  or  more.  This  is  especially 
the  case  in  the  analysis  of  the  sugar  in  the  sliced  beets,  vrhieh  require, 
because  of  their  great  Tolume,  a  very  large  proportion  of  water  to 
keep  them  constantly  immersed.  This  difiSculty  has  caused  the 
trial  of  another  process  for  estimation  of  the  loss  of  sugar  in  the 
slices.  To  remedy  the  losses  occurring  weekly  it  has  been  suggested 
to  take  a  sample  of  slices  from  each  difFuscr,  of  which  100  grammes 
are  submitted  to  a  rapid  dessication  (as  formerly  recommended  by 
Dr.  Scheibler)  ;  nothing  is  now  more  easy  than  to  extract  the 
sugar  from  the  dry  mass,  by  alcohol.  Por  this  purpose  the  slices 
are  reduced  to  a  fine  powder,  then  passed  through  a  sieve ;  200 
grammes  of  this  fine  powder  are  diluted  with  a  certain  quantity  of 
alcohol  in  a  gauged  measure,  and  after  taking  the  gross  weight  of  the 
whole  it  is  allowed  to  remain  for  two  hours  in  the  evaporating 
apparatus.  Afterwards,  with  a  very  finely  balanced  scale  the 
weight  of  the  alcohol  evaporated  is  determined,  then  about  105 
cubic  centimetres  of  this  solution  are  passed  by  a  pippette  into  a 
flask.  After  cooling,  100  c.c.  are  measured  and  evaporated ;  the 
diy  residue  dissolved  in  water  is  clarified,  if  needful,  and  examined 
by  the  polariscope.  To  be  more  sure,  the  saccharine  solution  is 
inverted  to  determine  the  quantity  of  glucose.  By  this  method 
exact  results  are  obtained,  and  we  thus  succeed  in  obtaining  in 
alcoholic  solution,  an  equivalent  of  the  sugar  retained  in  the 
slices. 

To  make  sure  of  the  solubility  of  the  sugar  in  the  slices  washed  in 
alcohol  we  have  submitted  200  grs.  of  the  dry  powdered  slices  to  a 
washing  in  heated  alcohol ;  these  different  solutions  evaporated  and 
treated  as  above,  have  given  sufficiently  concordant  results,  whilst 
the  slices  collected  and  treated  with  diluted  hydrochloric  acid  have 
not  shown  a  single  trace  of  glucose. 
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TEINIDAD. 

Thomson's  Eoad  Steamer. — We  learn  from  the  best  source  that 
the  steamer  at  work  now  for  several  weeks  on  Mr.  Brunton's 
Estate,  in  Diego  Martin,  is  a  perfect  success.  It  has  never  given 
any  trouble ;  the  rubber  tires  are  in  perfect  order ;  it  runs  over  the 
common  road  and  traces  without  requiring  any  special  precaution. 
The  dry  gutters  are  filled  with  cane,  in  the  usual  way  as  for  carts, 
to  allow  it  to  pass,  and  not  one  of  these  canes,  even  if  young  cane, 
is  bruised.  Mr.  B.  says,  he  believes  he  may  put  his  arm  under  the 
wheel  without  danger.  Only  thi-ee  great  cane  trucks  were  built 
for  the  engine  to  draw,  but  it  runs  off  with  them  with  such  ease, 
the  proprietor  is  confident  it  could  draw  another  with  facility.  The 
three  trucks  in  use  are  equal  to  24  cart  loads,  and  carry  a  quantity 
of  cane  that  yields  3000  gallons  of  liquor.  With  this  load  it  runs 
with  the  greatest  freedom,  even  up  inclines.  An  engine-man  and 
stoker  are  all  the  labour  and  guidance  it  requires.  Mr.  B.  says  it 
has  proved  a  great  economy,  even  in  this,  its  first  year  of  use.  It 
makes  him  able  to  dispense  with  many  cartmen  and  much  draught 
stock.  We  were  wrongly  informed  in  saying  some  months  ago 
that  the  engine  was  put  together  by  an  engine-wright  sent  out  by 
the  factory.  It  was  fitted  and  has  been  since  worked  by  a  Creole 
engiae-wright. 

Mr.  Kemahan's  Eochester  engine  went  through  the  streets 
delighting  the  townspeople  yesterday,  with  the  sight  of  a  train  of 
sugar  hhds.  (sis)  drawn  through  the  streets  by  steam-power.  This 
was  its  first  working  trip,  we  believe.  It  was  repeated  this  morn- 
ing. The  train  went  at  good  speed.  Trinidad  is  waking  up. — 
Chronicle,  21st  May. 

Sfqab  EEKDmra. — One  of  the  largest  copper  vacuum  pans  ever 
made  was  shipped  from  Greenock  for  Liverpool,  a  few  weeks  since. 
The  dimensions  are — 12^  ft.  diameter  and  13  ft.  depth.  It  is 
capable  of  boUing,  at  one  "  skippen,"  27  tons  of  moist  sugar  in  2J 
hours,  and  has  cost,  with  appurtenances,  £2,800.  Messrs.  Adam 
Were  the  makers,  and  they  have  four  similar  pans  in  course  of  con- 
struction— two  being  for  Bristol,  one  for  Leith,  and  one  for  Greenocki 
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ON  THE  ROTATION  OF  CROPS  ON  A  SUGAR  ESTATE, 
WHERE  FIRST  RATOONS  ONLY  ARE  PRODUCED.* 
By  Spejjcee  Holxings. 

The  accompanying  diagram  (opposite  page  408)  is  supposed  to 
represent  an  estate  of  one  hundred  acres  of  arable  land ;  but,  for 
convenience  in  sub-dividing,  only  ninety-nine  acres  are  recognised 
as  available;  the  other  acre  may  be  considered  as  laid  doAvn  in 
permanent  guinea-grass, — as  kept  for  experiments  in  manures,  or 
any  other  purpose. 

On  estates  ■where  the  practice  is  to  ratoon  but  once,  it  is  usual 
to  plant  one-third  of  the  land,  ratoon  one-third,  and  keep  one-third 
for  the  next  ensuing  crop  ;  this  last  portion  is  usually  allowed  to 
lie  fallow  till  wanted,  but  it  has  been  found  that  the  land  becomes 
so  baked  by  the  sun,  that  it  is  almost  impossible  to  plough  it ;  and 
when  the  time  arrives  for  planting,  from  its  extreme  dryness,  the 
difficulty  of  getting  an  even  growth  is  groat,  since  many  of  tlie 
plants  die. 

It  has  been  the  custom  for  many  years  in  St.  Kitts,  and  some 
others  of  the  Leeward  Islands,  to  avoid  this  fallowing,  by  putting 
the  land  in  green  crops,  which  are  ploughed  in  when  they  have 
arrived  at  their  greatest  perfection ;  these  have  the  double  effect 
of  shading  the  earth  from  the  scorching  rays  of  the  sun,  and  of 
producing  an  abundant  supply  of  the  finest  manure  on  the  very 
spot  where  it  is  wanted.  Land  so  treated  has  been  found  to 
increase  in  fertility  every  successive  crop,  and  many  so-called 
"  worn  out  estates "  have  been  rendered  highly  productive  by 
this  means.  A  stUl  better  result  may  be  obtained  by  varying  the 
green  dressings,  as,  for  instance,  planting  pigeon  peas  for  one  crop ; 
for  the  next,  Bengal  beans;  and  occasionally  alternating  with  a 
thorough  farm-yard  manuring. 

In  order  still  further  to  avoid  the  damage  done  to  the  soil  by 
exposure  to  the  sun,  in  cases  where  shortness  of  time  or  latenesa 

*  The  writer  of  the  article  does  not  intend  to  assert  that  any  estate  can  Ld 
worked  with  the  regularity  of  the  diagram,  as  dry  years  or  other  disturbing 
causes  may  interfere  ;  but  in  all  things  there  should  be  a  recognised  system, 
and  he  believes  sugar  planting  to  be  no  exception  to  this  rule,  and  that  the 
nearer  we  can  approach  to  some  perfect  system  the  better. 
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of  season  renders  pigeon  "peas  or  Bengal  beans  undesirable,  potato 
or  yam  crops  may  be  grown— tbe  former  taking  only  three  and  a 
half  to  four  months  to  ripen,  and  growing  well  at  any  season  of 
the  year ; — the  latter  requiiing  eight  months,  and  the  best  season 
for  planting  being  either  May  or  June. 

It  is  only  necessary  to  see  an  estate  that  has  been  worked  for  a 
few  years  on  this  plan,  to  be  convinced  of  the  soundness  of  the 
method,  which  is  the  system  the  diagram  is  founded  on.  Some 
explanation  of  the  mode  of  working  may  not  be  out  of  place  :  

For  convenience  of  exemplification,  the  ninety-nine  acres  are 
represented  by  the  ninety-nine  spaces  on  the  diagram,  running 
from  left  to  right,  and  are  distributed  into  three  sections  of  thirty- 
three  acres  each,  to  represent  the  three  crops  always  on  an  estate 
in  the  month  of  January,  viz.,  the  young  plant  sprouts,  the  old 
plant  canes,  and  the  first  crop  of  ratoons ;  and  each  section  is 
again  divided  into  three  sub-divisions  of  eleven  acres  each,  to  shew 
the  rotation  of  the  manure  crops.  Thus  a  cycle  of  nine  years  is 
comprised,  the  tenth  bringing  back  a  recurrence  of  the  same  crop 
conditions  as  existed  in  the  first. 

The  fifty-two  cross  spaces  running  from  the  top  to  the  bottom  of 
the  diagram  represent  the  weeks  in  the  year,  and  the  larger 
divisions  the  months. 

Thus,  on  Januaiy  1st,  at  the  beginning  of  the  cycle,  there  are, 
according  to  the  diagram,  six  acres  of  young  plant  canes  previously 
manured  with  farm-yard  manure,  one  acre  in  process  of  manuring, 
and  being  rapidly  ploughed  in ;  one  acre  in  process  of  cattle  stakes  ; 
three  acres  in  yams  ;  eight  acres  in  young  plant  canes,  previously 
manured  with  pigeon  peas ;  and  three  acres  pigeon  peas  left  for 
seed,  now  ripe,  and  being  ploughed  in ;  eight  acres  of  young 
plant  canes,  previously  manured  with  Bengal  beans  ;  three  acres  of 
Bengal  beans  left  for  seed ; — these  are  in  Section  A,  and  form  the 
thirty-three  acres  for  the  young  crop.  Section  B  consists  of 
thirty-three  acres  of  old  plant  canes,  eleven  being  previously 
manured  with  yard  manure,  eleven  with  pigeon  peas,  and  eleven 
with  Bengal  beans,  forming  the  crop  now  nearly  ready  for  manu- 
facture and  subsequent  ratooning.    Section  C  consists  of  thirty- 
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three  acres  of  ratoons,  manured  in  a  similar  manner,  which  occupy 
the  land  to  be  manured  and  planted  for  the  next  ensuing  crop  of 
young  canes. 

These  general  conditions  hold  good  for  January  1st  in  any  one 
year  of  the  whole  cycle,  the  young  crop  being  always  found  under 
section  A,  the  old  plant  canes  under  B,  and  the  ratoon  crop,  for  subse  - 
quentmanuring,  under  C;  but  should  we  desire  to  trace  the  young  crop 
through  its  various  stages  of  growth,  cutting,  ratooning,  manuring, 
and  replanting,  we  take  section  A  only  (as  it  represents  the  young 
plant  crop),  and  we  find  that  the  whole  thirty-three  acres  are  planted 
•by  the  last  week  in  February  ;  on  reaching  the  end  of  the  year  we 
are  directed  to  section  B,  following  this  down,  we  find  the  plant 
canes  are  cut  off  in  the  course  of  March  and  April,  and  immediately 
ratooned,  arriving  at  |the  fifth  week  in  December,  we  are  refen'cd 
to  section  C,  and  find  that  the  ratoons  are  cut  during  the  months  of 
January,  Eebruary,  March,  April,  and  May ;  that  the  land  is 
immediately  ploughed,  that  portion  cut  in  January  and  part  of 
February,  is  put  in  pigeon  peas ;  that  cut  early  in  March,  as  it  is 
too  early, to  plant  Bengal  beans,  is  planted  in  potatoes,  to  be  after- 
wards put  in  Bengals  ;  on  that  cut  in  April  the  cattle  are  at  once 
staked,  and  it  is  further  enriched  by  farm-yard  manure,  the  plough 
following  close  on  these  operations  to  cover  all  in ;  of  that  portion 
cut  in  May,  part  is  put  in  potatoes,  and  part  in  yams,  as  it  will 
probably  have  eight  months  before  the  cattle  stakes  reach  it.  In 
October  the  pigeon  peas,  now  at  their  greatest  perfection,  aro 
ploughed  ia  (leaving  a  portion  for  seed)  ;  in  December  this  ploughed 
land  is  planted  in  canes,  and  the  Bengal  beans  are  ploughed  in 
(likewise  leaving  a  portion  for  seed),  and  planted  ;  that  part  of  the 
land  which  was  manured  and  ploughed  is  also  planted.  In  January 
of  the  fourth  year  we  come  back  to  the  condition'of  things  that  existed 
in  the  first  year  of  the  cycle,  inasmuch  as  the  same  fields  are  in  young 
canes,  the  same  in  old,  and  the  same  in  ratoons — lut  the  previous 
mantiring  has  not  been  the  same.  In  order  [to  trace  this  we  refer  to 
the  sub-divisions  and  start  on  the  nine  year^  cycle.  In  doing  this, 
the  lower  set  of  sub-division  numbers  is  to  be  employed  to  connect 
the  year  terminating  at  the  foot  of  the  vertical  columns,  beneath 


T,UF,  SI)  G,\R,  CAl^IE 


RotudoTo  orOvps  on  a  Su^ar£sMe;  fyjpencer  ffoUitu^: 
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wliich  they  are  placed,  -mtli  the  head  of  the  columns  similarly 
numhered  in  the  next  section  which  continues  the  cycle.  Thus  on 
January  1st,  at  the  commencement  of  the  period,  we  find  sub-division 
1,  of  section  A,  is  partially  in  young  plant  canes,  having  been 
previously  prepared  with  farm-yard  manure ;  at  the  end  of  the  first 
year  we  are  referred  to  sub-division  1,  section  B,  where  the  same 
crop  is  continued  ;  at  the  end  of  the  second  year,  to  sub-divison  1, 
section  C,  where  we  find  that,  the  ratoons  being  cut  off,  the  land  is 
manured  with  pigeon  peas ;  at  the  end  of  the  third  year  we  are 
referred  to  sub-division  2,  section  A,  whore  we  find  the  young  plant 
canes  are  stated  to  be  planted  after  being  manured  with  pigeon  peas ; 
at  the  end  of  fourth  year  the  reference  is  to  sub-division  2,  section 
B ;  at  the  end  of  .fifth  year  to  sub-division  2,  section  C,  where  we 
find  that,  after  the  ratoons  are  cut  off,  the  land  is  planted  in  Bengal 
beans ;  at  the  end  of  sixth  year  we  are  refen-ed  to  sub-division  3, 
section  A ;  at  the  end  of  seventh  year,  to  sub-division  3,  section  B ; 
at  the  end  of  eighth  year  to  sub-division  3,  section  C,  where  the 
land  after  the  ratoons  are  cut  oflf,  is  manured  with  farm-yard 
manure,  &c. ;  and  at  the  end  of  the  ninth  year  we  are  refeiTcd  to 
sub-division  1,  section  A,  where  we  find  exactly  the  same  state  of 
things  as  in  the  first  year  of  the  cycle,  viz.,  young  plant  canes  after 
yard  manure. 

Another  mode  of  working  the  diagram  for  large  estates  may  be 
shewn  by  calling  each  field  on  the  estate  by  the  acre-numbers  in 
the  sub-divisions,  thus — say  the  acre  numbered  1,  in  sub-division  1, 
section  A,  is  a  field  called  A.\\  V^fS'^'"'  ^"^  ,  and  that  it  is  required 
to  know  what  cultivation  the  said  field  will  be  in,  on  the  first  week 
of  December  in  the  sixth  year  of  the  cycle  ;  we  trace  it  through  as 
in  the  last  example,  and  find  it  in  Bengal  beans  just  being  ploughed 
in.  What  will  be  the  cultivation  of  field  B|  ,  on  the  second  week  in 
August  of  the  fifth  year  ? — tracing  as  before,  we  find  that  it  has 
been  cattle-staked,  and  is  being  prepared  with  fann-yard  manure 
and  ploughed,  ready  for  planting  in  young  canes. 

Other  modes  of  working  it  wUl  suggest  themselves  when  the  plan 
of  the  diagram  is  understood. 
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TlilBASIC  PHOSPHATE  OF  AMMONIA  AS  A 
PURIFYING  EEAGENT. 


For  some  little  time  past  the  tiibasic  phosphate  of  ammonia  has 
been  a  good  deal  spoken  of  amongst  some  of  the  continental  sugar 
manufacturers  as  being  a  powerful  purificant  of  synips,  and  in  the 
Journal  des  Fahricants  de  Sucre,  of  20th  June,  an  article,  given 
beloTF,  appeared  from  a  Belgian  sugar  fdbricant,  Avho  had  used  the 
new  reagent  successfully.  The  article  is  entitled :  On  the  action 
of  and  the  mode  of  using  the  pure  trihasic  phospluite  of  ammonia 
for  the  purification  of  synips. 

I. 

"When  the  quantity  of  saline  matters,  and  especially  of  free 
alkalies,  (potash,  soda,  &c.)  present  in  syrups,  passes  a  certain 
proportion,  the  boiling,  pai-ticularly  into  grain,  goes  on  badly ;  the 
concentration  of  the  syrup  becoming  difficult,  gives  place  to  what  is 
called  heavy  boiling,  and  the  masse  which  results  is  more  or  less 
viscous.  This  consistency  of  the  masse  cuite  is  veiy  prejudicial 
to  the  yield,  inasmuch  as  it  prevents  the  crystallization  of  a  con- 
siderable quantity  of  sugar.  In  some  cases,  either  from  the  bad 
quality  of  the  beetroots  or  from  defective  purification  of  the  juice, 
the  masse  cuite  becomes  so  viscous  that  all  crystallization  of  sugar 
is  rendered  impossible. 

Successive  refiltratiops  through  animal  charcoal,  which  wiU 
absorb  a  certain  proportion  of  the  saline  matters,  would  appear 
to  be  a  sufficiently  efficacious  means  of  correcting  the  too  saline 
state  of  these  viscous  boilings.  But  it  must  be  remembered  that 
the  purifying  action  of  char  is  exercised  to  a  much  less  extent  on 
syrups  than  on  juice.  Further,  the  potash,  which  accompanies  the 
saline  matters,  is  only  feebly  absorbed  by  the  char  when  in  afree  state, 
but  much  more  so  when  saturated  by  an  appropriate  acid.  There- 
fore this  saturation  is  sought  to  be  realised  by  the  use  of  various 
ingredients,  notably  of  chloride  of  calcium,  hydrofluo-silicic 
acid,  &c.,  &c. 
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Of  all  the  substances  -which  have  been  tried  up  to  the  present 
time,  none  have  been  found  so  efficacious  as  the  pui-e  tribasic 
phosphate  of  ammonia.  Under  the  influence  of  a  temperature 
approaching  the  boiling  point  this  salt  undergoes  decomposition. 
The  phosphoric  acid  unites  with  the  alkalis  and  by  saturating  them, 
forms  phosphsrtes  on  ■which  the  absorbing  action  of  the  char  is  very 
powerful.  As  to  the  ammonia  ■which  has  become  free  it  is  dis- 
engaged. No  other  ne^w  substance  is  introduced  into  the  sjmps, 
except  the  phosphoric  acid,  ■which  remains  completely  combined 
■with  the  alkalies  and  the  lime,  ■which  are  afterwards  easily 
eHmuiated  by  a  simple  filtration  through  the  char.  But  to  prevent 
the  syrup  retaining  any  free  phosphoric  acid  it  is  necessary 
pre^viously  to  determine  the  quantity  of  alkali  ■which  is  contained 
in  the  maue  cuite  or  the  sjrup,  ■which  it  is  required  to  saturate. 
This  problem  is  solved  by  the  determination  of  the  degi-ee  of 
alkalinity,  by  means  of  normal  nitric  acid. 

(It  is  -well  kno^wn  that  an  acid  or  an  alkaU  is  called  normal  ■when 
a  litre  contains  one  equivalent  of  real  acid  or  of  pure  alkali.) 

At  the  same  time  it  may  be  remembered  that  the  degree  of 
alkaHnity  of  juice  or  syrups  does  not  only  proceed  from  the 
alkalies  named,  but  also  from  a  small  quantity  of  lime,  ■which  is 
purposely  left  in  them  to  prevent  fermentation.  The  calculation 
then  may  be  made  without  serious  error  as  though  all  the  alkalinity 
proceeded  from  the  lime. 

II. — AprLicATiox. 

In  order  that  the  mode  of  proceeding  may  be  the  better  under- 
stood, I  give  belo-w  an  example  such  as  occurred  in  the  establish- 
ment of  ufalricant  in  Belgium,  on  the  2nd  of  March  last. 

A  masse  cuite  (2nd  boiling)  of  18-30  hect.  capacity,  (about  402 
gals.,)  had  become  so  viscous  that  after  being  many  ■weeks  in  the 
crystaUizer  it  ■was  possible  to  dra^w  out  threads  of  it  nearly  a 
yard  long,  ■without  any  appeai-ance  of  crystallization.  To 
determine  the  degree  of  alkalinity,  I  ■weighed  30  grammes  of 
this  masse  cuite,  ■which  I  dissolved  in  100  c.  c.  of  distilled  ■water. 
By  slowly  dropping  normal  nitiic  acid  out  of  one  of  Mohi-'s 
urettes,  until  the  blue  litmus  paper  began  to  turn  of  a  light  red, 
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I  found  that  it  was  needful  to  add  2'4  c.  c.  of  the  normal  acid  to 
effect  the  saturation.  Now,  as  1  equivalent  of  lime  =  28  is 
saturated  hy  1  equivalent  of  normal  nitric  acid,  or  1  litre, — 1  cubic 
centr.  of  normal  acid  will  saturate  0-028  of  lime,  which  multiplied 
by  2'4  gave  0-0672  as  the  quantity  of  lime. 

But  as  I  operated  on  30  grammes,  I  obtained  the  proportion 
centisimally  thus  : 

30  :  0-067  :  :  100  :  «  =  0-223 
Therefore,  in  100  parts  of  masse  cuite  there  were  0-223  of  lime.  On 
the  other  hand  : — the  composition  of  neutral  phosphate  of  ammonia 
in  equivalents  is  as  follows  : 

2  equivalents,  N  U^O  =  52 

1        „  HO     =  9 

1        „  PO,     =  71 

whence,  1  „  NH40,P05=  132 
To  determine  according  to  this  composition  the  quantity  of  this 
salt  which  it  was  necessary  to  use,  in  order  that  the  phosphoric 
acid  which  it  contained  might  be  sufficient  completely  to  saturate 
the  alkalies  calculated  according  to  the  alkalinity  of  lime,  we  had 
to  take. 

Eq.  Ca.  Eq.  N  H^OiPOs         Ca.  in  100  ot  masse  cuite— 

28  :  132  :     :  0-223     ^         :  x 

X  =  1-05 

Thus,  to  100  parts  of  masse  cuite  it  was  needful  to  add  1-05  of 
phosphate  of  ammonia. 

The  dimensions  of  the  ciystallizer  in  which  this  masse  cuite  was 
placed,  have  been  given  as  18-3  hect.  (402  gallons),  and  1  hect. 
weighed  149  kilogrms.  (328  lbs.)  Therefore 
Kilog.     Hect.  Kilog. 
149  X  18-30  =  2726-70  of  masse  cuite,  and, 
M.  cuite.    NHiCPOs  .  KUog.  Kilog. 
100    :    1-05    :  :    2726    :    x  =  28-62 
After  having  added  to  the  2726  kilogi-s.  of  masse  cuite  sufficient 
water  to  make  it  into  a  syrup,  we  then  added  to  it  the  28-62  kilogi-s. 
of  phosphate  of  ammonia  dissolved  in  water.    A  dirty  red  precipi- 
tate was  formed,  and  in  order  to  favour  this  precipitation  the  whole 
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liquid  was  carried  nearly  to  the  boiling  point,  by  -wliicli  a  disen- 
gagement of  ammonia  ws  produced.  At  the  end  of  half  an  hour 
the  liquid  ■svas  filtered  through  ordinary  bag  filters,  and  then 
tlu-ough  animal  charcoal.  The  filtered  symp  boiled  well,  and  did 
not  show  the  least  viscosity ;  and  the  masse  cuite  put  into  crystal- 
lizers,  soon  showed  an  abundant  crystallization  of  good  looking  sugar. 

Thus,  then,  from  this  viscous  masse  cuite,  from  which  no  particle 
of  sugar  could  be  extracted,  and  which  would  certainly  have  been 
run  into  the  molasses,  there  was  (by  means  of  the  pure  tribasic 
phosphate  of  ammonia)  sugar  extracted  as  in  ordinary  good  boilings. 

In  the  use  of  phosphate  of  ammonia,  it  is  no  loss  to  the 
fabricant  that  this  salt  has  only  a  purifying  action  on  the  syrup,  and 
none  on  the  juice ;  as  it  is  the  contraiy  with  the  carbonatation 
and  the  char,  of  which  the  purifying  action  is  exercised  more 
strongly  on  the  juice  than  on  the  syrups.  It  will  be  seen  from 
this,  that  the  pure  tribasic  phosphate  of  ammonia  may  form  in 
certain  cases,  a  very  useful  supplementary  eliminating  agent. 

CENTRIFUGALED  CONCRETE. 

AVe  have  received  from  one  of  the  Montserrat  estates  of  Messrs. 
Sturge  a  sample  of  Fryer's  concrete  centrifugaled.  The  grain  of 
this  sugar  is  small,  and  the  colour  most  excellent,  in  fact,  fully 
equal  to  14}  Dutch  standard,  and  closely  resembles  fine  vacuum 
pan  clayed  Havana  or  Java,  from  which  in  fact  it  would  be  undis- 
tinguishable,  if  the  sugar  had  been  sun-dried.  'We  are  informed 
that  "  the  concrete  was  not  specially  prcpai-ed,  but  was  concreted 
in  the  usual  way,  then  broken  up  and  put  in  the  centrifugal." 


The  analysis  of  this  sugar  is  as  foUows  :— 

Cane  sugar   98-0 

Inverted  sugar    0-13 

Ash  .•   0-4 

Moisture   0'7 

Other  substances,  by  difference  ....  0-77 


100-00 


Colour  Dutch  standard   14A 

Colour  of  solution   12 


Aug.  1,  1872.  THE  SVGAB,  CANE. 


413 


"We  have  compared  this  witli  anotier  sample  of  concrete  treated 
in  a  somewliat  similar  manner,  from  a  neiglibouring  colony.  There 
was  however  this  difference  in  the  mode  of  preparation.  The 
syrup  in  the  latter  case  had  been  removed  from  the  trays  after 
traversing  ahout  half  their  coui'so,  and  when  the  density  had  been 
increased  to  24°  B.  It  had  been  passed  through  bag-filters  of  the 
ordinary  construction  and  allowed  to  complete  its  course  in  the 
usual  manner.  The  concrete  removed  from  the  cylinder  at  a  some- 
what less  density  than  usual,  stood  for  several  days  before  it  was 
dried  in  the  centrifugal  machine.  By  this  mode  of  treatment  all 
slight  feculencies  were  removed  and  the  sugar  assumed  a  more 
brilliant  or  bloomy  hue. 

The  analysis  of  this  concrete,  the  syrup  composing  which,  has 
passed  through  bag-filters,  was  as  under  : — 


Cane  sugar   92-5  per  cent. 

Inverted  sugar   2-3 

Ash   1-0 

Moisture   2' 6 

Other  substances,  by  difference.  1-6 


100-0 

*Colour  Dutch  standard   14J- 

Colour  of  solution    10 


The  latter  sugar  possesses  a  bolder  grain  than  the  former.  It 
would  appear  that  if  the  conditions  were  equal,  the  simpler 
mode  of  treatment  adopted  on  Messrs.  Sturge's  estates  was  the 
better  one  for  the  production  of  raw  sugar,  for  the  use  of  the  maker 
of  loaf,  or  the  finest  crystals,  as  their  sample  leaves  nothing  to 
bo  desired  either  in  purity,  or  absence  of  glucose. 

For  purposes  of  comparison,  the  analysis  of  a  fair  sample  of 
Montserrat  muscovado  sugar  may  be  given : — 

*  The  Dutch  standards  range  from  No.  6,  a  very  dark  brown  sugar,  to  Ko. 
20,  which  is  white.  The  colours  of  solution  range  horn  0,  which  is  colourless, 
to  1000,  which  resembles  new  port  wine, 
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Cane  sugar    85"6 

Inverted  sugar    4-4 

Ash    -8 

Moisture   5-7 

Other  substances,  by  difference.  3-5 


100-0 

Colour  Dutch  standard.   9 

Colour  of  solution    60 


"Wo  have  not  been  informed  of  the  percentage  of  sugar  produced 
from  the  concrete  by  the  centifugal,  and  without  this  information 
it  is  impossible  to  judge  whether  the  manufacture  of  the  whole 
of  the  juice  into  finest  raw  and  molasses  is  more  or  loss  profitable 
than  the  conversion  of  the  same  into  concrete. 

We  have  heard  of  several  instances  in  which  the  molasses 
draining  from  the  centrifugaled  concrete  has  been  mingled  with 
the  syrup  in  the  Concretor  tank.  By  this  means  the  amount  of 
molasses  eventually  produced  was  insignificant,  but  whether  or  not 
it  would  have  been  better  to  discard  the  centrifugal  altogether,  it 
•would  be  interesting  to  ascertain. 


SEAWEED  AND  LIME  AS  CANE  MANURE. 


Enquiries  have  been  lately  made  by  an  esteemed  correspondent 
as  to  the  v.aluc  of  a  mixture  of  seaweed  and  lime  and  of  salt  and 
lime  as  manures  for  the  sugar  cane.  In  reply,  we  are  able  to  state 
on  good  authority  that  the  mixture  of  seaweed  and  lime  will  answer 
well — provided  the  lime  is  used  in  proper  proportion.  One  part  of 
lime  to  three  parts  of  seaweed  (by  weight)  would  form  a  valuable 
manure,  used  about  three  cwts.  to  the  acre.  - 

As  to  the  lime  and  salt  mixture  it  could  do  no  harm,  and  would 
probably  benefit  most  soils,  used  about  to  2  cwts.  to  the  acre, 
and,  if  possible,  just  before  the  setting  in  of  the  rainy  season. 

On  the  subject  of  the  fertilizing  properties  of  seaweed,  an  article 
recently  appeared  in  the  American  Chemist,  by  Professor  S.  W. 
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Johnson.  Though  chiefly  relating  to  those  species  of  sea-weed  thrown 
upon  the  shores  of  the  United  States ;  it  wUl  no  doubt  interest  many 
of  the  readers  of  T/ie  Sugar  Cane,  we  therefore  transfer  it  in  full 
to  our  pages. 

SEA  WEED  AS  A  FERTILIZER. 

The  sea-weeds  that  are  thrown  up  on  the  shores  of  salt  water 
have  long  been  prized  in  this  country,  as  in  Europe,  for  their  fertil- 
izing action  when  applied  to  the  soU.  The  annals  of  Scotch  and 
Iiish  husbandry  contain  ample  testimony  to  their  value  ;  and  it  has 
been  asserted  that  the  recent  great  advance  in  the  cost  of  iodine 
largely  depends  upon  the  fact  that  much  of  the  sea-weed  which  was 
formerly  burned  for  the  iodine  makers,  is  now  employed  for 
agricultural  purposes. 

Analyses  of  various  marine  plants  of  Europe  have  been  made 
especially  by  Forchanimer  in  Denmark,  and  by  Anderson  in  Scot- 
land, but  I  am  not  aware  that  chemical  examinations  of  any  sea- 
weed from  American  waters  have  been  published  hitherto. 

In  1860,  Vm.  H.  Bergen,  Esq.,  of  New  York  City,  then  study- 
ing chemistry  in  the  Tale  Analytical  Laboratory,  made  an  ash 
analysis  of  so-called  '  eel-grass '  gathered  on  the  shore  of  New 
Haven  harbour.  This  material  was  not  identified  with  certainty, 
but,  probably,  consisted,  for  the  most  part,  of  Fucus  sessafes.  It 
was  not  altogether  botanieally  homogeneous,  and  was,  furthermore, 
analysed  as  it  came  from  the  water,  with  various  moUusks,  and 
other  small  marine  animals,  adhering — the  object  being  simply  to 
ascertain  its  fertilizing  value. 

This  '  eel-grass,'  so  called,  was  examined  in  the  air-dry  state, 


and  contained : 

Moisture    17'75 

Organic  matters  (by  difference)      ....  64 '64 

Sand    2-94 

SiUca   2-78 

Sulphuric  acid  (SO,)    . .    ....    . .  0-54 

Phosphoric  acid  (PA)    I'Ol 

Oxide  of  iron  (FeA)    ••'   0-72 

Oxide  of  manganese  (!MnA)   « •    •  •  •  •  0'26 


416  THE  SUGAE  CANE.  Aug.  1,  1872. 


Lime    2-73 

Magnesia   1'82 

Potash                                          ..  0-94 

Soda                                       ....  1-14 


Chloride  of  sodium  (and  iodide  of  sodium)  2-73 

100-00 

The  crude  ash=19-34  per  cent. 
Nitrogen  was  not  estimated. 
In  1862,  Dr.  Samuel  Myers,  of  New  Haven,  put  in  my  hand,  for 
analysis,  a  sample  of  the  dry  forms  of  a  sea- weed  from  the  shores  of 
Maine.     This  material  was  identified  hy  Prof.  T>.  C.  Eaton 
as  the  Laminana  Saccharina,  or  Kelp-weed,  and  the  analysis  made 


by  myself  gave  the  following  result : — 

Moisture    9'81 

Organic  matters  (by  difference)      ....  71*41 

Sand  and  silica    0-13 

Sulphuric  acid  (SOj)   6-19 

Phosphoric  acid  (P2O5)    0-57 

Oxide  of  iron  (EcjOa)      ..   0-26 

Lime    1-40 

Magnesia   0-20 

Potash   2-46 

Soda  ,.   1-64 

Chloride  (and  iodide)  of  sodium  . .    . .  5-93 


100-00 

The  crude  ash==20-5  per  cent. 
Nitrogen=r77,  equivalent  to  ammonia  2-15  per  cent. 
Finally,  I  have  recently  examined  a  sample  of  a  commercial 
article  brought  into  the  trade  by  the  Quinnipiac  Fertilizer  Company 
of  New  Haven,  under  the  name  of  "  Kelp  Fertilizer."  This  is 
simply  sea-weed,  dried  and  reduced  to  such  pulverization,  that  it 
readily  passes  a  sieve  with  J-inch  meshes.  Prof.  B.  C.  Eaton  pro- 
nounce the  samples  I  analysed  to  be  chiefly  Fucm  nodusus,  or  rock- 
weed. 

Ita  composition,  as  taken  from  a  bag  of  100  lbs.  weight,  was : 
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Moisture                                . .    . .  ll'Ol 

Organic  matters  (by  diiference)      ....  69-10 

Sand   1-59 

Sulphuric  acid  (SO3)   6-82 

Phosphoric  acid  (Pfi,)    0-28 

Lime   >  I'lO 

Magnesia  ..    1'19 

Oxide  of  iron  (Fefi-,)   0-37 

Potash    2-18 

Soda    2-22 

Chloride  (and  iodide)  of  sodium     ....  4-14 

100-000 

The  crude  ash=21-13  per  cent. 
Nitrogen=l -20  equivalent  to  ammonia  1-46  per  cent. 

In  this  analysis,  the  dried  substance  was  carbonized  at  a  low 
heat,  and  extracted  with  water,  before  incinerating. 

Mr.  Bergen,  if  I  rightly  remember,  incinerated  directly,  and, 
in  all  probability,  thereby  occasioned  severe  loss  of  sulphuric  acid, 
and,  perhaps  of  chlorine.  The  last  two  analyses  agree  together  quite 
closely,  and  they  all  explain  the  high  fertilizing  effect  of  sea-weed. 
On  comparison  with  stable  manure  of  good  quality — using  tho 
average  of  a  number  of  analyses  of  the  latter, — it  appears  that  the 
relative  quantities  of  tho  active  ingredients  are  expressed  by  tho 
following  figures : — 

Stable  Manure.       Kelp  Fertiliser, 

Organic  matter  ..     ..    1    5  to  6 J 

Nitrogen   1    2—3 

Phosphoric  acid  . .     .  .    1    1 — 2J 

Sulphuric  acid    I    23—25 

Common  salt      . .     . .    1    37 — 54 

Soda    1   23—32 

Potash   1    3—4 

Lime    1    2—2i 

Magnesia   1    1 — 6 

It  thus  appears  that  by  the  addition  of  30  lbs.  of  fish  guano 
(containing  2  lbs.  each  of  nitrogen,  phosphoric  acid,  and  lime)  to 
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1,970  lbs.  of  the  dry  kelp,  the  ton  of  mixture  -would  be  vrorth,  as 
far  as  can  be  judged  from  the  quantity  of  the  several  solid  ingredi- 
ents, five  times  as  much  as  the  best  stable  manure.  This  consider- 
ation is  one  of  high  importance  where,  as  in  the  Connecticut  valley, 
stable  manure  sells  for  10  dels,  to  15  dels,  per  cord,  and  often 
cannot  be  got  at  any  price.  The  mixture  named  makes  a  pretty 
close  imitation  of  stable  manure  in  a  dry,  and,  therefore,  concen- 
trated form. 

"When  used  fresh  from  the  sea-shore  as  thrown  up  by  the  tide, 
sea--weed  speedily  sulfers  decomposition,  and  disappears  in  a  short 
time;  its  saline  ingredients  become  a  part  of  the  soil,  but  its  organic 
matter  would  seem  to  be  of  little  permanence. 

Once  dried,  however,  it  becomes  a  rather  slow-acting  fertilizer ; 
and  in  various  instances  where  it  was  used  in  feeld  trials  last  year, 
it  gave  the  best  results  when  applied  very  early,  so  as  to  become 
fully  swollen  with  the  spring  rains.  It  is  deemed  ad\-isable  to  use 
with  it  a  small  quantity  of  some  active  nitrogenous  manure. 

Sheffield  Scitntific  School, 

Keio  Haven,  Jan.  13,  1872. 


ON  THE  IIvTLTJENCE  OF  FOEESTS  ON  EAINFALL. 
Bt  Alfeeb  Fbtee. 
(Continued  from  page  375.) 

"Mr.  Marsh,  yiho  is  well  acquainted  -n-ith  Nortli  America  from  long 
residence  in  it,  and  has  deeply  studied  the  influence  of  forests  on  climate, 
observes  that  the — 

" '  Uplands  in  the  Atlantic  states  formerly  abounded  in  sources  and  rills, 
but  in  many  parts  of  these  states,  which  have  teen  cleared  for  a  generation 
or  two,  the  hill  pastures  now  suffer  severely  from  drought,  and  in  dry 
seasons  no  longer  afford  either  water  or  herbage  for  cattle.' 

"  '  This  fact  is  so  familiar  throughout  the  American  states  and  the  British 
^  provinces,  that  there  are  few  old  residents  of  the  interior  who  are  not  able 
to  testify  to  its  truth  as  a  matter  of  personal  observation.  My  o^vn  recollec- 
tion suggests  to  me  many  instances  of  this  sort.  I  remember  one  case  in 
particular,  where  a  small  mountain  spring,  which  disappeared  soon  after  the 
clearing  of  the  groimd  whore  it  rose,  was  recovered  ten  or  twelve  years  ago, 
by  simply  allowing  the  bushes  and  young  trees  to  grow  up  on  a  rocky  knoll, 
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not  more  than  half  an  aero  in  extent,  immodiately  above  it,  and  it  has  since 
continued  to  flow  uninterruptedly.' 

"  Blanqui,  in  his  travels  in  Bulgaria,  says  : 

"  '  The  terrible  droughts  wliich  desolate  the  Cape  Verd  islands  must  bo 
attributed  to  the  destruction  of  the  forests.  In  the  island  of  St.  Helena, 
where  the  wooded  surface  has  considerably  extended  ■n-ithin  a  few  years,  it 
has  been  observed  that  the  rain  has  increased  in  the  same  proportion.  It 
is  now  in  quantity  double  what  it  was  dm-ing  the  residence  of  Napoleon. 
In  Egj-pt  recent  plantations  have  caused  rains,  vv-hich  hitherto  were  almost 
unknown.' 

"  The  following  cases  mentioned  by  Bonssingault  deserve  special  mention : 

"  '  In  the  island  of  Ascension  there  was  an  excellent  spring,  situated  at 
the  foot  of  a  mountain  originally  covered  with  wood.  This  spring  became 
scanty,  and  at  last  dried  up,  after  the  trees  which  covered  tho  mountain  had 
been  fcUod.  T)io  loss  of  the  spring  was  ascribed,  and  righth'  so,  to  tlio 
cutting  down  of  the  timber.  The  mountain  was  therefore  planted  anew,  and 
a  few  j'cars  afterwards  the  spring  reappeared  by  degrees,  and  by  and  by 
flowed  with  its  former  abundance. 

"  '  Tho  metalliferous  mountain  of  Mannato  is  situated  in  tho  province  of 
Popayan,  in  the  midst  of  immense  forests.  The  stream  along  which  tho 
mining  works  aro  established  is  formed  by  tho  junction  of  several  small 
rivulets,  wluch  take  their  rise  in  a  country  thickly  wooded. 

"  '  In  1826,  when  I  visited  the  mines  for  the  first  time,  Mannato  consisted 
of  a  few  miserable  cabins,  inhabited  by  negro  slaves.  In  lb 30,  when  I 
quitted  tho  country,  Marmato  was  covered  with  workshops,  had  a  foundry 
of  gold,  machinery  for  grinding  and  amalgamating  the  ores,  and  a  freo 
population  of  nearly  3000  inhabitants.  In  the  course  of  these  foiar  years  an 
immense  quantity  of  timber  had  been  cut  down,  for  tho  construction  of 
machinery  and  of  houses,  as  well  as  for  fuel  and  tho  manufacture  of  charccal. 
But  the  dealing  had  scarcely  been  two  years  effected,  before  it  was  perceived 
that  the  quantity  of  water  for  tho  working  of  the  machinery  had  notably 
diminished.  The  volume  of  water  was  measured  by  tho  work  done  by  the 
machinery ;  and  actual  gauging  at  difierent  times  showed  the  progressive 
diminution  of  the  water.  Now,  in  the  island  of  Ascension,  and  at  llarmato, 
it  is  improbable  that  any  merely  local  and  limited  clearing  away  of  tho 
forest  should  have  had  such  an  influence  on  the  constitution  of  the  atmosphere 
as  to  cause  a  variation  in  the  mean  annual  quantity  of  rain.  Besides,  as 
soon  as  the  diminution  of  the  stream  at  llannato  was  ascertained,  a  rain- 
gauge  was  set  up  ;  and  in  the  second  year  of  obsers'ation  showed  a  larger 
quantity  than  in  the  first  }'ear,  though  the  clearing  had  been  continued,  and 
though  there  was  no  appreciable  increase  in  the  size  of  the  ruiming  stream. 

"  '  Two  years'  observations  are  insufficient  to  show  any  definitive  variation 
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in  the  annual  average  quantity  of  rain.  But,  so  far  as  they  go,  they  show 
that  at  Marmato  the  mass  of  running  water  had  diminished,  in  spite  of  the 
larger  quantity  of  rain  which  fell.  It  is  therefore  prohablo  that  local 
clearings  of  forest  lauds,  even  of  very  moderate  extent,  cause  springs  and 
rivulets  to  shrink,  and  even  to  disappear,  without  the  effect  being  ascribable 
to  any  diminution  in  the  amount  of  rain  that  falls.' 

"  Marschaud,  a  German  philosopher,  supplies  the  following  remarkable 
eases : 

■  "  '  Before  the  felling  of  the  woods,  within  the  last  few  years,  in  the  valley 
of  the  Soulce,  the  river  Some  furnished  a  regular  and  sufficient  supply  for 
the  ironworks  of  ITnterwyl ;  and  it  was  almost  unaffected  either  by  drought 
or  by  heavj-  rains.  The  Some  has  now  become  a  torrent,  every  shower 
occasioning  a  flood ;  and  then,  after  a  few  days'  fine  weather,  tho  stream 
falls  so  low,  that  it  has  been  necessary  to  change  tho  water-wheels,  and  at 
last  to  introduce  a  steam-engine,  to  prevent  the  stoppage  of  the  works  for 
want  of  water. 

"  '  The  spring  of  Varieux,  which  formerly  supplied  the  Castle  of  Pruntrut, 
lost  more  than  half  its  water  after  the  clearing  of  the  woods.  These  woods 
have  since  been  replanted ;  and,  with  the  woods,  the  waters  of  tho  spring 
are  increasing. 

"  'The  Wolf -Spring,  in  the  commune  of  Soubey,  was  much  prized  by  the 
inhabitants.  They  remembered  when  it  had  not  existed ;  only  a  small  thread 
of  water  occasionally  appeared  after  long  rains  ;  but  after  the  rain  stopped, 
the  rill  disappeared.  The  spot  is  in  the  middle  of  a  steep  pasture,  inclining 
to  the  south.  Eighty  years  before,  the  owner  of  the  land,  percei\-ing  that 
young  firs  were  shooting  up,  determined  to  let  them  grow ;  and  they  soon 
formed  a  flourishing  grove.  As  soon  as  they  were  well  grown,  a  fine  spring 
appeared  in  place  of  the  occasional  rill,  and  furnished  abundant  water  in  tho 
longest  droughts.  For  fifty  or  sixty  years  the  spring  was  considered  tho 
best  in  the  Clos  du  Doube.  A  few  years  since,  the  grove  was  felled,  and  the 
ground  turned  again  to  pasture.  The  spring  disappeared  with  the  wood, 
and  is  now  as  dry  as  it  was  seventy  years  ago.' 

"  StrzelecB,  in  his  accoant  of  the  climate  of  Van  Diemen's  Land,  gives 
the  following  facts : 

"  '  The  influence  of  winds,  great  as  it  may  be,  is  not  the  only  one  which 
increases  or  diminishes  the  fall  of  rain.  That  of  vegetation  is  nearly  equal 
to  it.  The  refrigerating  powers  of  plants,  acquired  through  the  nocturnal 
radiation  of  heat,  and  their  feeble  absorption  of  heat  during  the  day,  ia 
exemplified  in  a  striking  manner  by  a  comparison  of  the  quantities  of  rain 
condensed  by  two  mountainous  districts— the  one  richly  wooded,  the  other 
but  scantUy  clothed  with  vegetation.  On  Jliddlesex  plains,  a  dependency  of 
the  Circular  Head  Company,  2700  feet  above  the  sea,  the  fall  of  rain  is  less 
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than  on  the  Hampshiro  hills,  which  average  1800  feet  above  the  sea.  The 
rich  arhorcsocnt  vegetation  found  on  the  latter,  and  the  partial  barrenness 
of  the  former,  thus  differently  influence  the  condensation  of  the  floating 
vapours. 

"  '  The  influence  of  vegetation  on  the  amount  of  rain  is  still  bettor 
exemplified  by  a  comparison  of  the  registers  of  the  two  stations  of  Uie  Van 
Diemen's  Land  Company.  At  Circular  Head,  a  nock  of  land  which  projects 
into  the  sea,  clear  of  timber  and  under  cultivation,  it  rains  less  than  at 
Woolnorth,  also  on  the  sea  coast,  and  equally  exposed  to  the  north,  but 
surrounded  by  a  thick  forest  of  luxurious  growth. 

"  •  The  climate  of  New  South  Wales  and  Van  Diemen's  Land  is  very 
different  from  what  it  was  before  these  colonies  wore  brought  within  the 
pale  of  civilisation.  The  destruction  of  thick  herbaceous  underwood  scruibs, 
and  thick  interwoven  forests,  must  have  necessarily  rendered  the  cUmato 
drier.  The  250,000  acres  of  cultivated  land,  freed  from  the  bad  conductors 
of  heat  which  covered  them,  have  contributed  towards  the  increase  of  tho 
mean  annual  tomporaturo.  The  climate,  though  thus  drier  and  hotter,  is  far 
from  being  improved.  A  still  fuithor  development  of  the  science  of 
civilisation  is  wanted  to  check  the  evils,  with  -which  the  lack  of  moisture  and 
the  iiresence  of  parching  heat  threaten  tho  interests  of  agriculture.' 

,  "  Mr.  Meldrum,  the  Director  of  the  Mauritius  Observatory,  a  Government 
institution,  supplies  some  interesting  facts.    He  says  : 

"  '  That  the  rainfall  in  that  island  during  the  five  years  1862-66  was 
considerably  less  than  during  any  previous  five  years  of  the  whole  period 
since  1853 that  during  the  first  five  years,  from  1853-57,  the  relative 
humidity  of  the  air  was  72-1,  whilst  during  the  last  five  years,  1862-66  it 
was  only  68-2;'— 'that  tho  vapoiu-  pressure,  which  in  the  earlier  of  these 
quinquennials  was  6'o7,  had  fallen  during  the  latter  given  quinquennial 
to  -638.' 

"  Notwithstanding  those  facts,  Mr.  Meldrum  says  .- 

"  '  In  no  former  year  of  tho  period  of  fourteen  years  did  such  floods  occur 
as  in  1861  and  1866,  or  such  severe  droughts  as  in  1865  and  1866.' 

"  How  does  Mr.  Meldrum  acooimt  for  these  facts  ?   He  says : 

"  '  That  the  decrease  of  rainfall,  humidity,  and  vapour  pressure,  and  the 
occurrence  of  floods  and  droughts,  may  in  some  measm-e  be  due  to  tho 
cutting  down  of  tho  forests,  which  commenced  on  an  extensive  scale  about 
1852,  was  vigorously  carried  on  till  1862,  and  is  being  still  prosecuted, 
though  to  a  smaller  extent.' 

"  One  chief  cause  of  the  cutting  down  of  the  forests  ih  tho  Mauritius, 
Mr.  Meldrum  states  thus ;  '  ' 

"  '  Proprietors  of  forests  in  high  and  remote  parts  of  tho  island,  where  tlio 
climate  was  as  yet  too  damp  and  rainy  for  tho  sugar-cane,  engaged  in  the 
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■work  tecause  thoy  believed  that  their  land  would  thorehy  become  more  fit 
for  such  crops ;  for  it  was  very  well  known  that  the  climate  became  drier  in 
proportion  as  the  forests  were  cut  down.  Upon  the  whole,  I  think,  at  least 
70,000  acres,  or  about  one-sixth  of  the  entire  area  of  the  island,  have  been 
denuded  of  forests  since  18.32,  and  that,  too,  on  the  central  and  elevated 
parts  of  the  island,  at  or  near  the  sources  of  the  rivers.' 

"Mi:  ileldntm  next  points  out  how,  by  the  lowering  of  lakes,  and  the 
complete  desiccation  of  others,  malaria  resulted,  and  a  deadly  epidemic. 
The  remedy  which  he  suggests  is,  '  to  restore,  as  far  as  practicable,  certain 
portions  of  the  forests  of  which  this  once  salubrious  and  beautiful  island  has 
been  deprived.' 

"Some  valuable  facts  are  supplied  from  the  island  of  Madeira.  It  has 
been  shown  that  the  annual  faU  of  rain  there  is,  on  an  average,  thii-ty  or 
thirty-two  inches,  being  about  thirteen  inches  more  than  at  Malta.  Can  one 
reason  be,  that  whilst  Malta  is  treele'S,  Madeira  is  still  partiaUy  wooded  ? 
Dr.  Graham  says : 

"  '  The  north  side  of  Madeira  is  still  well  clothed ;  and  although 
there  are  perhaps  few  trees  which  can  aspire  to  the  dimensions  handed  down 
to  us  in  the  relics  of  former  days,  the  dark  and  ancient  foliage  still  covers 
both  bill  and  valley.* 

"  Dr.  Graham  refers  to  the  dimensions  of  the  trees  of  a  bygone  age  at 
Madeira.  There  can  be  no  doubt  that,  when  first  colonized,  the  island  had 
been  completely  covered  with  wood.  Its  name,  as  given  by  the  Portuguese, 
was  originally  Materia,  in  allusion  to  the  inexhaustible  materials  it  supplied 
for  shipbuilding  and  the  construction  of  houses.  Dr.  Graham  quotes,  from 
an  unpublished  ancient  manuscript,  the  following  glowing  description  of  its 
woods  and  waters : 

"  '  The  island  of  Madeira  at  the  period  of  its  discovery  presented  a  most 
lovely  picture  of  nature:  a  vegetation  truly  astonishing  covered  it  with 
trees,  reaching  to  a  prodigious  height, — the  majestic  cedar,  laurel,  tU,  besides 
others,  forming  one  continuous  and  impenetrable  forest.  Evergreens  and 
creeping  plants  wove  their  festoons  from  branch  to  branch,  gi-s-ing  new 
shade  to  a  land  all  clothed  with  vegetation,  and  new  force  to  innumerable 
springs  of  pure  and  salubrious  water.' 

"In  the  life  of  Columbus,  by  Washington  Irving,  a  still  mote  ancient 
document  is  referred  to,  which  is  believed  to  have  been  drawn  out  by  one  of 
the  first  discoverers  of  Madeira,  about  the  year  1378.  The  following  are 
extracts : 

"  '  The  country  was  delightful.   The  forests  were  stately  and  magnificent. 

There  were  trees  laden  with  excellent  fruit.  The  waters  were  cool  and  limpid. 
On  penetrating  a  little  distance  they  found  a  beautiful  sheltered  meadow. 
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the  green  tosom  of  which  was  bordered  by  laurels,  and  refreshed  by  a 
mountain  stream  which  ran  sparliling  over  pebbles' 

"  It  seems  very  evident  from  these  descriptions,  that  Madeira,  -when  first 
colonized,  was  much  better  supplied  with  both  wood  and  water  than  at 
present;  and  the  conclusion  seems  not  um-easonable,  that  the  Uctter  supply  of 
water  was  in  consequence  of  the  larger  extent  of  wood. 

"  Dr.  Graham  expresses  a  decided  opinion  to  that  effect.  Ho  eondcnms 
unsparingly  the  selfishness  and  folly  of  the  first  colonizers,  who,  in  order  to 
get  land  for  the  culture  of  the  sugar-cane  and  vine,  set  fire  to  the  woods  and 
liroduccd  a  conflagration  which  is  said  to  have  lasted  seven  days.  He  saj's 
that: 

"  '  When  the  hiUs  were  completely  wooded,  at  the  time  of  the  colcnization, 
it  is  quite  probable  that  the  humid  mists,  continually  passing  over  the 
mountains,  were  intercepted,  and  that  the  rivers,  which  now,  soon  after  rain, 
dwindle  down  to  tiny  streams,  were  then  more  constantly  full.' 

"  Elsewhere  ho  says : 

"  '  The  power  of  trees  upon  mist  is  very  groat.  Where  there  are  no  trees, 
the  cloud  drives  along,  depositing  little  or  no  moisture.  But  trees  largely 
intercept  mist ;  and  the  small  component  vesicles  of  water  coalesce  upon  the 
leaves  and  branches,  and  fall  in  drops  of  water  upon  the  earth.  Tlie  mists 
form,  whether  there  be  trees  or  not ;  but  the  water  is  strained  out  and  saved 
by  the  forests  foHage.' 

"  '  In  one  of  the  Canary  Islands  the  people  show  the  place  whore,  at  the 
head  of  a  deep  valley,  stood  a  fine  solitary  til  tree,  which  daily  used  to  strain 
a  large  quantity  of  water  from  the  humid  mist,  conveyed  inland  by  the  sea 
breeze.  The  tree  is  mentioned  by  Cordeyxo  and  subsequent  writers.  But 
both  the  spring  of  water  and  tho  tree  are  now  gone ;  and  the  mists,  though 
they  still  remain,  pass  over,  unstrained  of  their  moisture.' 

"  Dr.  Graham  has  prosecuted  his  inquiries,  so  far,  as  to  note  tho  trees 
whose  foliage  strains  out  most  water  from  tho  passing  mists.    He  says  : 

"  '  I  have  watched  with  much  interest  for  the  commencement  of  diipping, 
in  reference  to  tho  pre-eminence  of  certain  kiads  of  foliage  in  power  of 
condensation.  The  pine  trees  invariably  begin  first,  their  rough  brush-liko 
clusters  of  leaves  being  well  adapted  to  intercept  the  smallest  particles  of 
moisture.  The  yield  of  water  from  this  source  is  very  great.  Tho  laurels 
extract  water  plentifully  from  mists  which  are  more  sensibly  damp.' 

"  hr.  Graham  alludes  to  another  advantage  which  would  result 'were 
Madeira  better  covered  with  woods,— viz.,  the  avoidance  of  injurious  floods, 
and  a  more  steady  supply  of  water  in  the  streams.    He  says : 

'"On  the  eastern  side  of  the  basin  of  Funchal  the  upper  lands  have  been 
almost  entirely  cleared  of  trees.  The  rain  water  descends  impetuously  in  a 
torrent,  leaving  a  tiny  stream,  which  flows  steadily  so  long  as  the  sky  is 
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overcast,  but  ceases  altogetter  after  one  day  of  sunshine.  I  do  not  think 
the  rains  are  now  heavier  or  more  fitful  than  in  former  times  ;  but  there  are 
now  no  woods  on  the  south  side  to  restrain  the  drops  which  unite  to  denude 
the  rocks  of  their  soil,  and  to  form  the  mighty  torrents  witnessed  every 
winter.  I  do  not  doubt  that  the  planting  of  trees  in  the  valleys  at  the  head 
of  the  main  ravine  would  lead  rapidly  to  a  nearly  constant  supply  of  water 
in  a  region  where  it  would  be  useful.' 

"That  this  seems  also  to  be  the  opinion  of  the  local  Government  of 
Madeira,  appears  from  several  incidental  notices  in  Dr.  Graham's  book. 
Thus  he  says : 

"  'The  recession  of  native  woods  has  "been  in  late  yeart  compensated  by  the 
advance  of  introduced  species.' 

"  To  none  of  the  species  introduced  does  Dr.  Graham  attach  bo  much 
importance  as  the  Fine  : 

"  '  The  forests  of  Madeira  have  been  continually  receding  with  the 
increase  of  fuel  requirements,  and  the  replanting  of  the  lands  thus  laid 
waste  has  been  long  and  culpably  neglected.  Secentlj/,  however,  the 
iiitrodtiction  of  the  pine  tree  has  to  a  very  great  extent  stemmed  the  progress 
of  reckless  destruction.  The  pine  grows  easily  and  rapidly,  occupying  laud 
ill  suited  to  other  kinds  of  cultivation.' 

"  Under  the  foregoing  head  it  has  been  sought  chiefly  to  refer  to  facts, 
showing  how  closely  connected  is  the  supply  of  wood  and  water  in  a  country ; 
that,  when  forests  have  been  destroyed,  a  steady  supply  of  water  ceases;  and 
that,  when  a  country  has  been  replanted,  the  water  returns.  What  is  the 
explanation  of  these  facts  ?  Are  they  due  to  any  local  peculiarities  of  the 
countries  where  they  occurred,  or  are  they  due  to  general  principles  applicable 
to  all  countries  ? 

"In  some  of  the  cases  it  is  mentioned  that,  after  the  woods  had  been  cut 
down,  less  rain  fell  than  before.  We  know  that  rain  falls  everywhere,  more 
on  the  mountain  than  on  the  plains.  Why?  Because  the  vapour,  when 
forced  into  a  higher  region  of  the  atmosphere,  is  more  apt  to  bo  condensed. 
The  rarer  and  cooler  the  atmosphere,  the  less  vapour  will  it  hold ;  a  portion 
is  condensed  into  fog  or  mist,  and  ultimately  into  rain.  In  like  manner,  a 
bolt  of  wood,  obstructing  a  current  of  air  loaded  with  vapour,  especially  if 
the  trees  are  of  considerable  height,  causes  the  vapour  to  rise  to  a  higher 
level,  and  exposes  it  to  the  probability  of  condensation. 

"  It  must  also  be  kept  in  view,  that  these  atmospheric  vajwurs  are  the 
more  likely  to  be  condensed,  by  coming  in  contact  with  the  foliage  of  trees, 
which,  as  has  been  shown,  are  in  summer  weather  always  colder  than  the 
ambient  air.  Therefore  there  need  be  no  difficulty  in  understanding  why 
the  quantity  of  rain  should  increase  as  woods  increase,  and  why  there  should 
be  less  rain  as  woods  are  cut  down. 

(To  be  eontinued.J 
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METEOEOLOGICAL  OBSERVATORY  W  BARBADOS. 

The  following  letter — extracted  from  tlie  Barlados  Globe — 
addressed  to  Governor  Rawson  from  the  "  office  of  the  Chief" 
signal  Officer,  "Washington,"  will  show  with  what  approval  the 
establishment  of  an  Observatory  in  Barbados,  is  regarded  in  quarters 
where  opinion  on  the  subject  is  valuable. 

The  letter  is  dated  13th  April,  1872  : 

"  Sir, — Although  a  stranger,  I  beg  you  will  excuse  the  liberty  I  take  in 
addressing  you  upon  a  subject  in  which,  in  common  with  the  whole  scientific 
and  commercial  world,  I  feel  a  very  deep  interest.  Through  the  kindness  of 
a  friend  in  New  York,  I  have  seen  your  meteorological  labours  in  the  Eainfall 
Returns  for  1871,  which  I  doubt  not,  will  in  time  become  of  groat  value  to 
the  West  Indian  agriculturists,  lly  object  in  now  writing,  however,  is  to 
ask  you  co-operation  in  the  extension  of  your  present  scientific  labours  to  the 
work  of  the  weather  telegraphy  in  your  Island.  My  labour  as  meteorologist 
in  this  office,  charged  with  the  duty  of  making  daily  weather  forecasts  and 
Storm  warnings,  convinces  me  that  in  the  great  trade-wind  belt  alone,  can 
we  ever  expect  to  gain  early  information  of  the  devastating  Storms  and 
Cyclones  which  emerge  from  the  Tropics,  sweep  over  the  United  States,  and 
subsequently,  move  in  the  belt  of  the  passage  winds,  (the  S.W.  Antitrades  of 
the  North  Atlantic)  and  break  upon  the  British  Islands.  The  Azores  have 
been  urgently  recommend  by  many  European  meteorologists  as  most  important 
stations  for  their  sciences,  but  m  my  opinion,  the  gales  which  sweep  over  the 
Azores  come  around  them  towards  the  S.  E.  and  do  not  reach  England  ;  in 
this  opinion  too  I  am  sustained  by  the  inquiries  of  Captain  Henry  Toynbce, 
the  able  Marine  Superintendent  of  the  London  Meteorological  Department 
of  the  Board  of  Trade.  The  island  of  Barbados,  however,  is  so  happily 
placed  in  the  midst  of  the  Tropical  Atlantic,  that  she  may  keep  perpetual 
viga  over  the  fiery  meteory,  which  is  generated  just  east  of  her.  The  great 
problem  of  Storm  science  now  is  the  origin  of  Cyclones.  My  own  views  have 
been  formed  on  this  subject  after  considerable  study  and  reflection,  and  I  am 
satisfied  that  they  are  correct  in  fixing  the  bh-th  of  the  humcane  in  the  belt 
of  interference  of  the  N.E.  and  S.E.  trade  winds. 

The  settlement  of  tliis  question  cannot  be  looked  for,  however,  until  wo 
have  meteorologic  observations  in  the  Atlantic  between  the  parallels  of  10° 
and  15°  N.  latitude,  where  this  belt  of  conflict  between  the  Trades  is  to  bo 
found  during  the  hunieano  season.  I  hear  casually  of  the  probability  of  the 
authorities  of  Barbados  establishing  a  system  of  meteorologic  reports.  Were 
this  undertaken,  even  on  a  small  scale,  it  would  bo  of  incalculable  service  to 
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the  shipping  of  the  whole  world,  and  would,  no  doubt,  speedily  lead  to  manj- 
hriUiant  meteorologic  discoveries  ia  the  West  Indies— the  great  laboratory  of 
the  atmospheric  ocean. 

In  the  United  States  this  weather  system  has  become,  in  an  incredibly 
short  time,  the  most  popular  branch  of  the  Government,  and  it  has  already 
been  the  means  of  saving  hundreds  of  lives  and  millions  of  dollars' -worth  of 
property.  Your  natural  advantages  and  facilities  for  such  success  are 
unequalled  ;  and  if  you  should  embark  in  this  work,  you  would  lay  the  cause 
of  science,  the  commerce  of  the  world','  under  the  greatest  obligation,  and 
make  your  island  a  centre  of  new  interest  and  importance  among  all  civilised 
nations.  Should  your  Government  enter  upon  the  work,  you  will  soon  be 
en  rapport  with  the  general  and  world-wide  system  of  research  first  proposed 
at  the  Brussels  Conference  in  1854,  now  soon  to  be  spread  as  an  immense  and 
beneficent  net- work  all  over  Europe,  the  East  Indies  and  America. 

I  sincerely  trust  and  beUevo  you  will  take  this  matter  much  to  heart,  and 
I  am  sure  the  people  of  Barbados,  without  delay,  will  enter  into  it  with 
spirit  and  enthusiasm.  Please  excuse  the  liberty  I  have  taken,  and  believe  me, 

Your  obedient  servant, 

THOMPSON  B.  MAURY. 

Governor  Sawson,  C.B." 

THE  EGBERT  CENTRAL  FACTORY  COMPANY, 
MARTINIQUE.   CAPITAL,  £56,000. 

[From  the  Seport  of  the  Committee.'] 

The  profits  of  manufacture  realized  in  the  season  of  1871  have 
reached  £8,493. 

This  is  shown  as  foUows  : — 

The  factory  has  crushed  22,924  tons  of  canes  which  have  produced 
1,385  tons  of  sugar  of  all  crystallizations  (1,000  kilos  to  one  ton.) 


These  sugars,  sold  or  valued  at  market  price, 

produced  the  sum  of   £38,977 

Eum   5,035 

Syrup   1,016 

Total   £45,028 

From  this  deduct  purchase  of  canes  £25,728 

Expenses  of  manufacture,  repairs, 

stores  consumed,  &c                       10,807  36,535 

Profit  of  Manufacture   £8,493 

From  this  sum  must  be  deducted  for  loss  on 

freight,  for  interest,  &c   516 


Aug.  1,  1872.  THE  SFGAE  CANE.  427 


The  nett  profit  of  the  season  is  then  conformably 
to  the  balance  sheet  of  31st  Oct.  last, 
found  to  he  reduced  to    £7,978 


From  these  figures  we  draw  the  following  conclusions  : — 

1st.  That  the  22,294  tons  of  canes  having  only  produced 
1,385  tons  of  mine  sugar,  the  return  has  been  6-21  per  cent. 

2nd.  That  the  sale  of  1,385  tons  of  usine  sugar  having  only 
produced  £38,977  ;  the  average  price  is  about  27/- per  cwt.,  which 
shows  a  difiference  of  5/10  compared  with  the  average  price  of  21/2 
per  cwt.  paid  to  the  sellers  of  canes. 

3rd.  That  the  profits  of  manufacture  being  £8,493  and  the 
number  of  tierces  made  2,769,  the  profit  is  about  £3  per  tierce. 

4th.  Lastly,  as  the  expenses  of  manufacture,  of  repairs,  and  of 
other  things  being  provisionally  £10,807  (270-177),  the  expenses 
per  tierce  are  (97-57)  £3  18s.  We  say  provisionally  because  there 
are  some  expenses  of  repairs  of  the  barges  which  have  not  figured 
in  the  balance  sheet  struck  on  the  1st  October,  although  belonging 
to  the  season  of  1871. 

It  now  only  remains  that  we  should  inform  you  of  the  dividend 
which  may  be  distributed. 

The  total  profit  realized  is  £7,978 

From  this  must  be  deducted — 

1.  — Interest  on  capital,  paid  on  the  1st  of 

June,  7  per  cent   £3,920 

2.  — Expenses  this  year  on  the  establish- 

ment of  the  factory,'   1,221 

Eeservo  Fund   2,800  7,941 

£37 

Which  will  yield  about  6d.  per  cent,  and  there  will  remain 
about  7/6  to  the  credit  of  profit  and  loss  account. 

The  result  of  this  second  season,  is,  as  you  see,  gentlemen,  very 
nearly  the  same  as  that  of  the  season,  1870.  We  hope,  however, 
that  under  the  able  direction  of  M.  Bougenot  we  shall  see  realized 
all  the  hopes  which  we  have  conceived  of  the  Factory  du  Eolert. 
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DU    SIirON    CENTEAL    EACTOET  COilPANT, 
(MAETINiaUE). 
'Capitax,  £30,000 ;  m  1,500  Shaees  of  £20  Each. 

Seport  of  the  Committee  of  the  Central  Factory  du  Simon,  presented 
to  a  General  Meeting  of  the  Shareholders,  Tlth  December, 
1871. 

GENTLEMiaT, 

On  behalf  of  the  Committee  of  Inspection  and  in  performance  of 
the  41st  Article  of  the  statute,  "we  render  you  an  account  of  the 
examination  -vrhich  we  have  made  of  the  books  of  the  company. 

Our  company  formed  the  24th  of  June,  1869,  commenced  its  first 
season  in  1871,  in  accordance  Vith  the  terms  of  the  statute  of 
contracts  entered  into  with  the  suppliers  of  canes. 

According  to  Article  31  of  this  statute  and  the  law  of  public 
companies  a  General  ileeting  of  the  Shareholders  must  be  called 
every  year  at  the  expiration  of  the  company's  financial  year,  to  hear 
the  report  of  the  Committee  of  Inspection  on  the  state  of  the 
Company,  and  to  approTO,  if  it  sees  fit,  the  accounts  of  the  Director. 

This  obligatory  meeting  of  shareholders  -would  have  been  held  at 
the  beginning  of  January  last,  but  the  manager  not  having  then 
received,  because  of  the  siege  of  Paris,  the  materiel  of  the  factory 
supplied  by  Messrs.  Carl  &  Co.,  and  thus  finding  himself  unable  to 
make  out  a  proper  balance  sheet,  the  Committee  of  Inspection  was 
unable  on  its  part  to  present  to  you  as  in  duty  bound,  a  report  of 
the  situation  of  the  Company,  such  as  -would  have  enabled  you  to 
pass  the  accounts  of  the  Directoi-. 

The  Ecport  -which  the  Committee  has  the  honour  to  present  to 
you  this  year  comprises,  thus,  necessarily  two  distinct  parts.  The 
first  -wUl  inform  you  in  detail  of  the  use  to  which  the  capital  of  the 
company  has  been  put  and  what  the  establishment  of  the  factory 
has  cost. 

Our  Company  -was  formed  -with  a  capital  of  £30,000,  -which 
remained  entire  in  the  hands  of  the  Director,  and  had  not  to  submit 
to  a  half-yearly  payment  to  the  shareholders  of  the  Company  as 
interest  on  the  sums  invested  by  them,  reckoned  from  the  day  of 
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investment  interest  wluch  taken  from  the  capital  to  the  diminishing 
of  its  amount. 

Purchase  of  the  Materiel  op  the  Factoet  and  the  Eaiwats. 

Materiel  of  the  Factory,  comprising  the  principal  building, 

and  an  accessory  hvulding  serring  for  warehouse 

and  forge   £15,032 

Expenses  of  packing   399 

Carriage  fix)m  Paris  to  Havre   £431 

Interest  on  this  Materiel         . ,        . .        . .  75 

Materiel  bought  in  the  Colony   680 

  1,186 

16,617 

Materiel  fob  Railways. 

Bails,  cramps,  and  bolts    1,412 

Wheels  and  axles  of  Waggons         . ,       .  •  260 

Pedestals   14 

Carriage  from  Paris  to  Havre   152 

  1,838 

Materiel  for  Railways  bought  in  the  Coloxies. 

Thirty  Waggons,  materials  and  making     . .  240 

Fourteen  Mules   532 

  772 

Erection  op  the  Factory. 

Freight  of  Materiel    506 

Customs  duties  . .       . .       . .       . .       . .  302 

Expenses  of  Erection    .  -.   8,680 

  9,488 

Coxstrl'CTIox  of  the  Railway. 
Nearly  MUes. 
Payment  to  Contractor,  including  sleepers  . .  1,916 

Material  for  Stone  work        . .       . .       . .  131 

  2,047 

TJtensUs   ^* 

General  Total  £30,737 

The  expenses  of  the  erection  of  the  factory  notwithstanding  all 
,  possible  economy,  thus  amounted  to  £30,737,  and  the  capital 
subscribed  and  paid  up  only  amounted  to  £30,000,  the  result  of 
-which  is  that  the  Company  began  its  first  season  with  a  debt  of 
£737,  a  debt  which  was  to  be  deducted  from  the  average  profits 
realized  dming  the  season,  which  was  only  partially  possible  as  you 
wUl  see  further  on  in  the  distribution  of  the  profits. 
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II. — Season  of  1871. 
The  profits  of  the  season  of  1871  amounted  to  £5920,  and  were 


realised  thus — 

Sugars  of  aU  crystallizations         ,.       .,  £21,319 

Eum   2,975 

Syrup   400 

  £24,685 

From  which  must  be  deducted — 

1st.  Purchase  of  Canes,  13,294  tons. .       . .  15,321 

2nd.  Expenses  of  Manufacture,  supplies  and 

stores'   3,443 

3rd.  General  Expenses    728 

4th.  Eepairs   373 

5th.  Loss  of  one  Mule    38 

  19,905 


Excess  of  returns  over  expenses    . .       . .  £4,780 

Such  is  the  profit  resulting  from  sugar  and  rum  realized,  or 
shipped,  and  from  those  in  the  warehouse  of  the  Company  on  the 
31st  October  not  sold,  but  of  which  the  value  is  carried  to  account 
of  manufacture  at  the  market  price  of  the  time  on  the  spot. 

This  profit  of  £4,780,  which  is  15"93  per  Cent,  on  your  capital  of 
£80,000  is  not,  however,  the  whole  of  what  is  realized  by  the 
Company  and  which  may  be  divided  as  profits  at  the  end  of  the 


Company's  financial  year. 

To  this  figure    £4780 

The  balance  of  the  interest  account  has  been  added,  which 

leaves  to  the  Company  a  profit  of   60 


£4,840 

Such  had  been  the  actual  profits  of  the  Company's  first  season 
if  aU  the  sugar  and  rum  had  been  sold  on  the  spot.  Unfortunately 
such  was  not  the  case.  The  greater  part  of  those  sugars  were 
shipped,  and  the  greater  part  of  these  already  sold  has  entailed  a 
loss  of  £643,  which  deducted  from  £4840,  loaves  a  balance  of 
£4,197,  say  13'99  per  cent.,  which  has  been  thus  distributed  on  a 

sum  of  £4,197 

Paid  to  the  shareholders  in  accordance  with  Article  46, 
1 ,  2  &  3  of  the  statute,  interest  at  1 1  per  cent,  on  their 

capital  from  the  day  when  paid  up    3,937 

Kemaining   ' . ,  £260 
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After  payment  of  interest  to  the  shareholders  by  the  terms  of 
Article  46, — 3  per  cent,  should  be  deducted  to  form  a  sinking  fund, 
and  the  surplus  of  the  profits  should  be  devoted  to  the  formation  of 
a  reserve  fund,  until  this  fund  reaches  one  quarter  of  the  whole 
capital  of  the  Company.  But  the  Company  having  gone  beyond  its 
capital  in  the  purchase  and  setting  up  of  a  factory  by  a  sum  of  £736 
the  £260  should  be  devoted  before  all  things  to  the  payment  of  a 
part  of  this  debt,  with  which  as  has  been  said  the  Company 
commenced  its  first  season,  because  it  is  the  rule  with  public 
companies  that  distributable  profits  shall  only  be  the  excess  of 
realizable  assets  over  present  liabilities. 

From  the  figures  which  we  have  placed  before  you  the  following 
conclusions  may  be  drawn. 

1st.  That  13,294  tons  of  cane  have  only  yielded  (of  sugar  of  all 
crystallizations)  775  tons  of  sugar  and  74,800  gallons  of  syrup,  of 
which  63,800  gallons  were  converted  into  rum,  and  11,000  gallons 
remaining  in  the  cisterns  to  commence  the  distillation  at  tho 
beginning  of  the  season  of  1872. 

The  return  of  sugar  was    . .    5*83  per  cent,  of  the  cane. 
That  of  syrup   2-55       ,,  ,, 

2nd.  That  the  sugars,  syrup  and  rum  having  yielded  a  profit  of 
£4,780  for  those  sold,  or  at  the  same  valuation  for  those  shipped, 
and  for  those  in  warehouse  here  on  the  31st  October, — the  profit 
per  hhd.  of  sugar  is  £3  2s. 

3rd.  That  the  expenses  of  aU  kinds  for  the  season  being  £4,482, 
and  the  number  of  hhds.  being  1,550,  the  expenses  have  reached 
£2  19s.  per  hhd. 

This  result  which  is  far  from  responding  to  the  hopes  which  the 
founders  and  the  shareholders  of  the  Company  had  conceived,  is 
owing  to  the  bad  return  of  5 -83,  per  cent,  on  the  weight  of 
cane,  which  is  inferior  probably  to  those  obtained  by  the  other 
factories  of  the  island.  [The  Keport  proceeds  with  an  examination 
of  the  various  reasons  that  might  be  adduced  to  account  for  the 
small  yield  of  sugar,  among  others  the  peculiarity  of  the  season, 
possibility  of  defect  in  the  weighing  machines  and  of  want  of 
"loyalty"  on  the  part  of  the  agriculturists,  and  then  compares  the 
present  condition  of  the  company  with  what  might  have  been 
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expected  if  the  results  had  equalled  those  of  the  Factory  du 
Francois  for  example,  which  realises  an  average  return  of  7'50.] 

The  factory  has  crushed  13,294  tons  of  canes,  which  would 
hare  given  with  a  return  of  7-50 — 997  tons  of  sugar. 
Those  Sugars  at  the  average  price  at  which  those  of  this  season 

have  been  sold  would  have  produced   £26,603 

Plus  the  product  of  the  distillery   1,234 

„    „  Syrup   400 


Total   ..  £28,237 

From  which  deduct — 

1st.  Price  of  Canes  £15,322 

2nd.  Cost  of  manufacture,  &c.    4,582 

3rd.  Purchase  of  444  hhds   213 

  20,117 


Xet  Profit   £8120 

Say  27  per  cent,  on  a  Capital  of  £30,000,  and 

nearly  16  per  cent,  on  a  Capital  of  £48,000. 
Deduct  from  these  profits — 

The  Interest  paid  to  Shareholders    £3,937 

Sinking  Fund   900 


4,837 


3,283 

From  which  deduct  10  per  cent,  for  the  Director  328 

£2,955 

Such,  gentlemen,  are  the  results  which  would  have  been  obtained 
by  our  Company  on  its  first  season  with  a  return  of  7-5  [of  sugar 
on  the  cane]. 

This  result  will  show  in  the  most  evident  manner  that  the  profits 

of  a  factory  depend  principally  on  a  good  return. 

PROFIT  &m>  LOSS  ACCOUNT. 

£  £      I  £ 

GeneralExpenses    . .  728  |  Balance  of  Sugar  account  4,685 

Kenewals  and  repairs  373  !  c-n-^,,  , 

"    1  jQj  »      of  Distillery  „  . .  1,234 

Loss  on  Sugar  shipped    . .       643         Interest    60 

„    „  One  Mule    ....  38 

Interest  to  30th  June      . .  3,937 

Balance    260 

£5.979  £5,979 
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The  following  are  the  results  of  the  maaufacturing  season  of  the 
year,  1871  ;  from  the  Committee's  report. 

Crop  of  1871. 
The  Factory  has  oruahed  1 1,350  tons  of  canes,  which  paid  for  at 


6  per  cent,  cost   £14,097 

Expenses  of  Manufacture    £3,316 

Supplies,  stores,  &o   3,722 

General  Expenses    1,203 

Eepairs  of  Railway  and  of  putting  the  Materiel 

of  the  factory  in  order    652 

Divers  expenses  for  bounties,  agreements  and 

indemnities  to  Engineers   185 

Freight  of  Sugar  from  Port  de  France  to  Saint 

Pierre ;  duties  on  various  shipments,  and 

loss  on  the  shipment  of  28  hhds  per 

"Decide"   263 

  9,341 

£23,438 

Sugars  of  all  crystallizations,  amounting  to  842J 
tons  representing  1615  tierces,  which  sold 

on  the  spot,  or  shipped,  produced. .     . .  23,196 

Sold    . .    24,560  gallons  of  syrup. 

Distaied    23,364       „  „ 

Total  ..    47,924  gallons  producing    1,136 

Remaining  in  cisterns  19,800  gallons,  valued  at. .  506 

  24,838 

Profit  on  Sugar  and  Syrups  £1,400 

DlSTIlLEEY. 

The  Distillery  consumed  23,364  gallons  of  syrup  584 
Cost  of  Distilling   166 


754 

Produce  16,850  gallons  of  rum,  valued  at  ..    ..  1,009 

Profits  of  Distillery    259 


Total  profits  of  the  season  (sugars,  syrups,  and  rum)    . .  £1.659 


The  11,350  tons  of  cane  bought  haying  produced  842^  tons  of 
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sugar  and  47,924  gallons  of  syrup,  the  return  has  been  7*42  per 
cent,  in  sugar,  and  2-74  per  cent,  in  syrup. 

The  expenses  of  manufacture  of  sugar,  of  rum,  &c.,  having 
reached  to  £9,506,  the  manufacture  of  each  tierce  of  half-a- 
ton,  cost  the  enormous  sum  of  £5  12s.,  which  fact  dispenses  -with 
all  comments  on  the  very  small  profit  of  1 9/8  per  tierce,  which 
gives  the  return  of  7'42  per  cent,  as  above,  or  2'76  on  the  capital  of 
£60,000. 

Tou  have,  gentlemen,  as  complete  an  idea  as  possible  of  the 
result  of  the  season  of  1871.  We  are  now  about  to  place  before 
you  the  net  cost  of  the  materiel  and  erection  of  the  factory. 

In  the  report  of  the  5th  June,  1871,  you  saw  that  up  to  the  date 
of  the  30th  of  April  last,  the  general  expenses  of  the  erection  of 

the  factory  had  reached  £67,736 

Add  payment  of  interest  to  Shareholders   3,137 

Together   70,873 

To  which  must  be  added  on  account  of  advances  to  April  30  . .    . ,  123 

£70,996 

Since  that  date  there  has  been  expended  materiel  for  the 

factory,  (old  account)   1,968 

„  „  „        new  account  292 

2,260 

Implements   12 

Interest  paid  to  various  shareholders    40 

Materiel — Rolling  stock  for  Railways  (old  and  new 

accounts)   1,624 

Tramway  from  factory  to  wharf    174 

„         „  Point  de  Negres  258 

Advances  to  Contractors  for  parts  of  line  from 

Point  de  Negres,  &c.,  &c  1,151 

Contractors  for  various  works,  repairs,  &c.,  shipping 

materials,  &c   1,264     4,123*  6,383 

Showing  the  expenses  up  to  31st  October,  when  balance  sheet 

was  made  out    £77,379 

•There  is  an  error  in  one  or  other  of  the  items  comprising  this  sum  of  10,000 
francs  (£400)  but  we  have  carried  out  the  total  as  in  the  report,  as  it  is 
impossible  to  tell  which  of  the  items  is  wrong. 
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There  -vrill  next  appear  a  statement  of  the  assets  and  liabilities 
cf  the  Company  on  the  31st  of  October  last,  and  conclusions  as  to 

the  financial  position  of  the  Company  as  shown  on  the  balance 
sheet. 

The  Factory  has  cost   ^77,379 

The  Capital  is  only   60,000 

The  establishment  of  tie  Factory  has  led  them  to  an  excess  of 

expenses  of    17,379 

Which  after  deducting  profits    1,639 

Is  reduced  to   £lg  720 

This  excess  of  expenditure  has  caused  us  necessarily  to  incur 
debts,  of  -which  the  following  is  a  condensed  statement : — 

Our  Mortgage  deht  (paid  up  to  31st  Octoher)   £1],320 

Total  amount  of  trade  and  other  debts  owing  (up  to  31st  October)  18,867 

T,  1  ■  1  £30,187 
Irom  which  must  be  deducted  the  following  assets  : — 

Cash  on  hand  £2434 

Balance  of  divers  shipments  to  France  not  yet  sold     . .  1,157 

Syrup  and  rum  in  warehouse    539 

General  stores  in  warehouse,  as  per  inventory  31st  October  3,750 

Small  bills  and  acceptances   62 

Accounts  owing   1,174 

Advances  to  Planters   5,351 

  14,467 

Showing  deficit  as  above    £15,720 


Specimen  Rttatax  Cxsb. — "WTiile  in  New  Orleans,  recently,^  we 
saw  at  the  office  of  an  importing  fruit  company,  on  St.  Peter's 
street,  near  the  sc^uai'*,  a  stalk  of  sugar  cane  which  had  been 
brought  from  the  island  of  Ruatan,  which  would  astonish  the  oldest 
Louisiana  sugar  planter.  It  had  cut  thirteen  feet  six  inches  for  the 
mill,  had  forty  joints,  and  was  of  monstrous  size.  Unfortunately, 
we  could  not  learn  the  weight.  Notwithstanding  the  size  attained 
by  canes  in  Centi-al  and  South  America,  we  learn  that  the  yield  of 
sugar  is  proportionately  much  less  than  in  Louisiana. — Louhiana 
Sugar  Bowl. 
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THE  FEENCH  SUGAR  DUTIES. 


Our  readers  will  not  have  forgotten  the  Projet  de  Lot,  respecting 
the  sugar  duties,  -which  -was  brought  forward  by  the  French 
Govemmeut  last  December,  with  the  view  of  bringing  the  French 
system  of  duties  into  accord  with  the  principle  of  the  ConTention 
of  1864.  This  Projet  has  been  in  the  hands  of  a  Commission  for 
many  months,  and  now  nothwithstanding  the  anticipated  meeting 
of  the  Convention  of  the  Four  Powers  shortly  to  be  held  in  London, 
the  Report  of  the  French  Commission  has  been  presented  to  the 
Chamber  of  Deputies,  but  there  is  no  probability  of  its  becoming 
law  before  some  conclusion  has  been  arrived  at  by  the  Convention. 

The  Report  of  the  Commission,  as  under,  is  from  the  Journal  des 
JFabricants. 

PROPOSAL  OF  THE  COMMISSION. 
Aeticle  I. 

From  the  promulgation  of  the  present  law  the  duties  on  sugars 
shall  be  as  under  (comprising  the  [additional]  five-tenths)  per 
hundred  kilogrammes. 

T^      •  1-       ca     _         Return  in  Sugar  Dutv  Per 

Descriptions  of  Sugars.        refined  for  export,    per  100  Kilogrs.  Cwt. 

r  Candy    ..     ..      ..       ". .         79    francs,  about  32/2 

Refined  I  J-   70-50        „  28/6 

Above  No.  18  . .  . .  96  per  cent.  67-78  „  27/6 
FrJmlfos.  15  to  18  inclusive  94       „  66-27        „  27/- 

„      16  to  14     „        88       „  62-04        „  25/4 

„        7  to  10     „        80       „        '  56-40        „  23/- 

Below  No.  7   67       „  47-235      „  19/2 

Aeticle  2. 

Cane  sugars  imported  from  countries  beyond  Europe  by  foreign 
vessels  are  freed  from  the  surtaxe  of  the  flag. 

Beet  root  sugars  originally  from  countries  parties  to  the  Convention 
of  8th  November,  1864,  and  cane  sugars  from  ports  of  the  same 
countries  are  all  free  from  the  mrtaxe  of  the  port. 
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Aeticle  3. 

Sugars  above  No.  18  shall  be  admitted  to  the  benefits  of 
temporary  admissioiij  and  will  be  able  to  share  in  exportation  after 
refining,  to  commence  any  time  the  Government  may  fix. 

Their  return  after  refining  must  not  be  less  than  97  per  cent. 

Aeticle  4. 

There  shall  be  placed  in  every  sugar  factory  for  the  use  of  the 
fahricant  and  in  care  of  the  Chambers  of  Commerce  in  the  sugar 
producing  depai'tments  a  series  of  types  established  by  this  present 
law  in  consequence  of  the  Convention  of  1864,  which  the  public 
will  be  able  to  consult. 

These  types  shall  be  renewed  in  the  month  of  May,  of  each  year, 
under  the  direction  of  the  Minister  of  Finance  and  under  tlie 
oversight  of  the  Ministers  of  Commerce  and  Agriculture. 

The  latter  shall  appoint  a  Commission  to  prepare  these  types, 
which  shall  be  thus  composed — one  fahricant  of  raw  sugar  producing 
Poudres  blanches ;  one  falricant  of  raw  sugar  who  boils  in  the  open . 
one  refiner  from  a  port;  one  refiner  of  Paris;  one  representative 
of  the  Colonies ;  two  sugar  merchants ;  and  two  sworn  sugar  brok  ers 
from  the  Bourse  of  Paris. 

Abticle  5. 

"Whenever  there  is  any  diflferencc  of  opinion  between  the  adminis- 
tration of  the  Customs  or  indirect  taxes,  and  the  taxpayer,  on  tlio 
classing  of  the  sugars  which  by  their  colour  form  the  extreme  limit 
of  each  of  the  classes  named  in  Article  1  of  the  present  law, 
respecting  which  recourse  to  a  valuer  shall  be  demanded,  the 
commissioned  valuers  instituted  by  Article  19  of  the  law  of  tlio 
27th  July,  1822,  shall  to  correct  their  judgment,  and  as  a  meuns 
of  control  alone,  have  recourse  either  to  chemical  analysis  or  to  the 
saccharometer. 

Aeiicle  6. 

All  the  arrangments  of  the  law  of  the  7th  of  May,  1864,  those  0£ 
the  Convention  of  the  8th  of  November  of  the  same  year,  and  also 
those  of  the  Declarations  of  30th  November,  1868,  not  modified  by 
the  present  law  are  maintained  in  the  form  a'a4  purport. 
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M.  PATEN. 

We  extract  from  the  Jmtmal  des  Fahricants  de  Sucra  the  foUo'sving 
passage  from  a  eulogium  pronounced  on  31.  Paycn,  at  the  opening 
of  the  present  course,  by  M.  Aime  Gerard,  ■\rho  succeeded  that 
eminent  chemist  in  the  Chair  of  Industrial  Chemistry,  of  the 
Conservatoire  des  Arts-et-Met iers  : 

"Few  persons  are  at  present  ignorant  of  the  important  part  which  is  taken 
by  animal  charcoal  in  the  manufacture  and  refining  of  sugars.  It  is  well 
known  that  by  contact  with  this  substance  the  saccharine  juice  is  purified 
and  decoloured,  and  that  without  its  aid  it  wotild  be  impossible,  now  at  least, 
to  obtain  those  superior  white  and  crystallized  sugars,  which  satisfy  the  eye 
as  well  as  the  taste.  Bnt  how  few  are  aware,  that  when  the  European 
sugar  industry  was  originated,  animal  charcoal  had  not  come  into  use. 
Chemistry  had  long  shown  the  decolouring  power  of  wood  charcoal,  but 
that  of  charcoal  produced  by  the  calcination  of  bones  was  unknown ;  neither 
the  one  nor  the  other  had  been  used  in  the  sugar  industry.  It  was  in  1 809  that 
a  skilful  refiner  named  Gullion  thought  of  applying  the  decolouring  action  of 
Wood  charcoal  to  the  purification  of  saccharine  juices;  he  thus  produced 
some  white  sj-rups  of  pleasant  taste  for  which  a  demand  for  consumption 
immediately  arose.  Two  years  later,  in  1811,  Figuier  of  MoutpeUier  first 
called  the  attention  of  savants  to  the  properties  of  animal  charcoal  which  he 
proved  to  be  far  superior  to  those  of  vegetable  charcoal. 

M.  Payen  then  manufactured  sal  ammoniac  at  Grenelle  by  calcining 
animal  matters  principally  bones,  in  a  closed  vessel.  In  the  comers  in  which 
till  then  he  had  been  accustomed  to  leave  as  useless  residue  a  mixture  of 
calcareous  substances  and  of  separated  carbon,  that  which  preserved  the  original 
form  of  the  bone  was  really  the  product]  generally  known  by  the  name  of 
animal  charcoal.  It  was  this  product  that  M.  Payen  first  conceived  the  idea 
of  applying  to  the  decoloration  of  sugar.  Success  did  not  at  first  crown  his 
efibrts.  Either  because  ill-informed,  or  from  iU-wiU,  the  manufacturers  to 
whom  he  had  confided  the  care  of  the  first  experiments  did  not  know  how 
to  avail  themselves  of  valuable  properties  of  this  charcoal  and  rejected  the 
use  of  it.  M.  Payen  was  not  discouraged.  Ho  had  already  met  in  M.  Derosnc 
a  true  coadjutor.  New  experiments  were  made  with  marvellous  results, 
and  the  value  of  animal  charcoal  was  soon  fuUy  established.  But 
still  M.  Payen  encoimtered  great  opposition,  the  use  of  the  new  agent 
was  repelled  by  routine,  but  at  length  he  conquered  it.  The  Parisian 
refiners  yielded  first.  Two  animal  charcoal  factories  were  erected  in  Paris ; 
but  were  soon  insufficient.  A  third  was  erected  in  Orleans;  others 
followed ;  and  success  continually  resulting,  the  use  of  animal  charcoal  soon 
became  general  not  only  in  France  but  in  all  sugar  producing,  and 
refining  countries." 
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"  The  development  of  this  manufactiire  which  owes  its  existence  to  M. 
Payen  has  followed  proportionately  the  progress  of  "  the  Sugar  Industry," 
and  now  in  France  alone  there  are  not  less  than  sixty  estahlishments, 
which,  every  year  deliver  a  quantity  of  charcoal  representing  a  total  valuo 
of  £240,000."  

BAllBADOS. 

July  9th. — ^Yesterday,  and  again  this  morning  early,  we  had 
fine  showers.  The  rain  set.s  in  late  for  provisions,  but  the  young 
canes  are  healthy  and  under  a  good  growth.  The  appearance  of 
the  country  is  very  much  changed  from  what  it  was  a  few  weeks 
since.  The  Indian  corn  is  coming  up,  and  the  pastures  and  hill 
sides  are  clothed  in  green.  Just  now  green  fodder  is  in  great 
demand,  selling  at  half  a  crown  the  hundred  weight.  The  old 
crop  is  cleared  off  the  land,  the  yield  being  about  one-third  less 
than  last  year's.  There  is  no  telling  at  present  what  the  next 
year's  is  to  be.  On  the  whole,  the  appearance  is  fair.  In  sonic 
places,  particularly  the  upper  part  of  St.  Peter,  the  young  crop 
suffered  from  the  drought,  and  had  to  be  replanted  in  spots  when 
the  rains  set  in.  Evei-ything  depends  upon  a  continuance  of 
favourable  weather  for  the  rest  of  the  year,  which  the  planters 
look  for,  because,  as  they  say,  they  have  not  had  their  full  sliare 
in  the  first  six  months,  the  rainfall  not  exceeding  ten  inches. 
There  was  a  heavy  rain  yesterday  over  the  town,  but  it  did  not 
extend  beyond  the  limits  of  the  parish,  in  the  dii-cction  of  Christ 
Church  and  to  Windward.  To-day  the  fall  appears  to  be  general, 
and  to  betoken  a  break  up  of  the  changeable  weather  that  has  pre- 
vailed for  the  last  six  weeks.  If  the  rains  set  in  now  and  keep  up 
they  are  not  too  late  for  the  crops.  Tarns  have  not  sprouted  yet, 
and  com  and  potatoes  are  just  springing  up.  Our  main  stay  is 
the  cane  crop,  and  that  is  sufficiently  advanced,  and  only  waits 
for  the  heavy  rains  to  quicken  its  growth.  The  shipment  of 
produce  begins  to  slacken  as  the  stock  on  hand  diminishes.  Only 
a  few  vessels  remain  in  the  bay  or  are  looked  for  to  load.  The 
shipment  of  produce  to  date  are  29,856  hhds.,  2,414  trcs.,  11,520 
brls.,  5,048  bags  sugar,  equivalent  to  33,536  hhds.  13,705  puns., 
704  hhds.,  864  brls.  molasses.    14  hhds.  9  casks  rum. 
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BEANDT  FROM  SAWDUST. 

In  the  immense  lumber  districts  of  the  United  States,  ■where  the 
great  industry  is  that  which  goes  on  in  the  saw  mills,  the  sawdust 
that  accumulates  is  worse  than  of  no  value,  for  some  cost  has  to 
be  incurred  in  removing  it.  The  Commissioner  of  Agriculture,  in 
his  last  published  monthly  report,  states  that  sawdust  may  be 
made  to  yield  under  distillation  a  good  article  of  brandy.  Pine  and 
fir  timber  being  the  varieties  of  timber  most  plentiful  in  these 
regions,  the  method  of  treating  them  is  described,  but  it  is  added 
that  in  aU  probability,  many  other  kinds  of  wood  would  prove 
better  adapted  than  pine  and  fir  to  the  production  of  brandy.  The 
sawdust  of  the  pine  and  fir  timber  is  mixed  and  moistened  ;  then, 
to  nine  parts  of  moist  sawdust  there  are  added  33-7  parts  of  water 
and  0-7  parts  of  hydrochloric  acid,  so  as  to  make  43-4  parts  in  all. 
These  are  boiled  under  steam  pressure  for  eleven  hours,  when  it  is 
found  that  19  per  cent,  of  the  mass  is  grape  sugar.  The  acid  is 
neutralised  by  lime,  and  the  mash  is  supplied  with  lime  yeast. 
After  96  hours'  fermentation  the  distillation  proceeds,  and  the 
brandy  that  runs  off  is  perfectly  free  from  the  smell  or  taste  of 
turpentine.  The  Chicago  Tribune  remarks  upon  the  statement  of 
the  Commissioner  of  Agriculture,  that  the  preparation  of  spirit 
from  waste  sawdust  is  actually  easier  than  from  valuable  grain. 


The  Peice  of  Coax. — The  scarcity  and  greatly  advanced  prices 
of  coal  cannot  but  afifect  the  sugar  industry,  both  home  and  foreign. 
As  it  will  considerably  increase  the  expenses  of  refiners,  when 
sneh  contracts  as  now  exist  in  their  favour  are  ended,  they  will 
naturally  be  disposed  to  turn  out  less  than  their  usual  working, 
and  this  wUl  tend  to  the  continued  depression  of  the  raw  sugar 
market.  The  freight  of  such  sugars  as  are  carried  by  steamships 
will  be  increased  to  some  extent,  and  the  manufacturers  of  both 
beet  and  cane  sugars  will  feci  the  advance  not  a  little.  The 
manufacture  by  the  simplest  machinery  wUl  be  at  the  least  dis- 
advantage— concrete,  for  example,  which  requires  little  or  no  fuel 
beyond  the  megass  for  its  complete  concentration,  whilst  the  cost 
of  producing  vacuum  pan  and  charcoal  filtered  sugars  must  be 
greatly  enhanced. . 
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MATTEITITTS. 
(From  LicMa  Monthly  Circtdar.J 

EXPOETS  FEOM  IST  AuGTTST  TO  28Tn  MaY. 


1871-72.      1870-71.  1869-70. 

Tons.         Tons.  Tons. 

To  England                   41,909  ..  17,723  ..  37,339 

„  France                      13,886  ..    5,931  ..  10,865 

„  Australia                  27,053  ,.  35,886  ..  43,869 

„  Bombay                   23,704  ..  15,911  ..  29,207 

„  New  Zealand              3,207  . .    3,522  . .  3,098 

„  Cape  of  Good  Hope.    1,063  ..    1,903  ..  1,879 

„  Other  Ports                 5,418  ..      696  . .  1,452 


Total   116,240       81,572  127,709 


HAVANA   AND  MATANZAS. 

EXPOHTS  FBOM  THE  IST  OP  JaITOAET  TO  THE  IsT  OF  JtTNE. 

1872.  1871.  1870. 

Tons.  Tons.  Tons. 
To  United  States  of  N.  America  . .  122,822  . .  109,471  . .  102,351 

„  Great  Britain                           57,591  ..  43,581  ..111,274 

„  France                                    10,008  ..  3,270  ,.  26,660 

„  Spain                                      21,341  ..  24,495  ..  34,595 

„  Northern  Europe                        8,250  . .  4,016  . .  6,969 

„  Southern  Europe                           183  . .  325  . .  2,205 

,,  Other  Countries                         3,323  . .  1,859  . .  3,625 


Total   223,518      187,017  287,676 


Stocks  in  Havana  and  Matanzas  . .  125,390  ..  127,580  ..  145,992 
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Pbodfctiox  of  Beet-koot  Sugae  in  the  three  last  seasons. 

(From  Lichfs  Monthly  Circular.) 

1871-72.     1870-71.  1869-70. 
Tons.  Tons.  Tons. 

France   327,000  ..  289,083  ..  289,324 

Germany  (ZoUverein)   187,500  . .  262,986  . .  217,192 

Austro-Hungary   162,500  .,  182,280  ..  151,354 

Russia  and  Poland   90,000  ..  135,000  ..  132,500 

Belgium    73,000  . .    55,739  . .  43,552 

Holland  and  other  countries   25,000  . .    17,500  .  .  12,500 


Total   865,000       942,589  846,422 


Stocks  op  Sugae      the  Chief  Maekets  op  the  "Woeld  on  the 


1st  June,  in  ihous.\niis  op  tons,  to  the  neahest  thousand. 


1872. 

1871. 

1870. 

75  .. 

.  127  .. 

..  126 

55  .. 

.    75  .. 

77 

9  .. 

..    23  .. 

9 

42  ,. 

.    40  .. 

. .  49 

3  .. 

.     .5  .. 

4 

184 

270 

266 

United  States  of  N.  America. 

108  .. 

.  108  .. 

..  126 

125  ., 

.  128  .. 

..  146 

417  .. 

.  506  .. 

..  538 

Consumption  op  Sug.ui  vs  Europe  and  the  United  States,  por 
THE  Three  Tears  ending  31st  Mat,  in  thousands  of  tons. 

1870.  ^ 
650 
303 
213 
30 
119 


1872. 

1871. 

704  .. 

..  698 

285  . 

..  290 

Germany  (ZoUyeroin)   . . 

209  . 

..  214 

25  . 

..  26 

104  . 

..  97 

Total  in  Europe   1,327 

United  States   566 


1,325 
.  497 


1,315 
.  440 


Total   1,893 


1,822 


1,755 


SUGAR  STATISTICS— GREAT  BRITAIN. 
To  20th  Jrar,  1872  and  1871.   In  Thousands  op  Tons,  to  the  Neaeest  Thootand. 


STOCKS. 

IMPORTS. 

DELIVEEIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

London. 

Livei-pool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871.  , 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

British  West  India 

21 

3 

4 

23 

51 

60 

44 

10 

39 

100 

126 

35 

5 

t 

10 

i  \j 

Q9 

Britisli  East  India 

3 

3 

7 

7 

3 

10 

6 

7 

6 

13 

16 

Mauritius   

3 

1 

1 

4 

4 

10 

4 

12 

6 

32 

12 

11 

3 

13 

8 

35 

11 

2 

4 

1 

12 

19 

22 

1 

7 

11 

25 

45 

39 

3 

4 

10 

19 

36 

29 

Porto  Rico,  &c.  . . 

3 

5 

1 

9 

9 

3 

10 

3 

16 

18 

1 

7 

3 

11 

15 

Manilla  &  Java  . . 

9 

3 

1 

13 

31 

16 

8 

2 

8 

34 

29 

19 

14 

2 

8 

43 

40 

2 

9 

2 

5 

18 

19 

G 

31 

8 

16 

61 

41 

4 

29 

7 

17 

57 

37 

3 

14 

14 

8 

4 

31 

57 

101 

16 

10 

5 

36 

68 

100 

Total,  1872  . . 
Total,  1871  . . 

46 

25 

8 

41 

45 

'l20 

166 

100 

78 

47 

129 

354 

372 

96 

79 

44 

114 

332 

340 

75 

38 

8 

46dc( 

:reasc 

121 

74 

38 

139 

18de 

3reasc 

115 

69 

35 

121 

8  dec 

rease 
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STATE  AJiiD  PEOSPECTS  OF  THE  STJGAR  MAEKET. 


The  raw  sugar  market  has  had  a  downward  tendency  during 
the  whole  of  the  past  month,  and  prices  have  given  way  con- 
siderably. 

No.  12  Havana  is  2s.  to  2s.  6d.  lower  than  our  last  quotations, 
the  nominal  price  being  28s.  to  28s.  6d.  per  cwt.  afloat  for  the  United 
Kingdom.  All  other  sugars  have  participated  in  this  decline,  and 
in  general,  are  now  about  the  same  price  as  they  were  twelve 
months  ago.  The  average  duty  paid  price  of  refining  qualities  of 
British  plantation  is  31s.  per  cwt.  Common  refined  lump  is  quoted 
at  40s.  6d.  to  41s.  in  London.  Stocks  are  still  considerably  below 
those  of  last  year  at  this  date,  but  are  relatively  less  so  than 
last  month,  and  it  is  reported  that  attracted  by  the  high  prices  of 
two  months  ago,  a  greater  number  of  cargoes  are  afloat  for  this 
country  than  is  usual  at  this  time  of  year. 

Deliveries  up  to  date  are  rather  below  those  of  a  year  ago,  but 
this  is  no  doubt  chiefly  in  consequence  of  many  refiners  working 
short  time. 

Accounts  from  Cuba  confirm  the  report  mentioned  last  month, 
that  the  crop  of  sugar  this  season  is  considerably  in  excess  of 
that  of  1871,  and  M.  Licht's  estimate  of  the  great  increase  in  next 
beet  crop  is  the  same  as  a  month  ago.  As  stated  above  prices  have 
declined  to  about  the  same  as  at  this  date  in  1871,  whilst  stocks 
in  this  country  are  now  45,000  tons,  and  together  with  those  in 
Europe  86,000  tons  less  than  at  that  period  and  although  the 
consumption  in  Europe  is  nearly  stationary,  it  must  bo  remembered 
that  in  the  United  States  it  is  greatly  on  the  increase.  All  things 
considered,  there  does  not  at  present  appear  to  be  any  strong 
ground  for  further  decline  in  the  value  of  sugar. 
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THE  INTERNATIOITAL  SUGAE  QUESTION. 


A  Conference  was  opened  on  the  first  of  August,  at  the  Foreign 
Office,  in  London,  to  consider  the  question  of  drawbacks  on  refined 
sugar,  as  settled  by  the  Convention  of  Ifovember  8th,  1864,  between 
the  four  powers,  Great  Britain,  France,  Belgium,  and  Holland. 

The  Conference  was  opened  by  Earl  Granville,  and  the  following 
delegates  were  present :— for  Great  Britain,  Sir  Louis  Mallett,  C.B., 
Member  of  the  Indian  Council;  Mr.  E.  A.  Ogilvio,  Surveyor 
General  of  the  Customs,  and  Mr.  C.  M.  Kennedy,  Head  of  the  Com- 
mercial department  of  the  Foreign  Office.  For  France,  M.  Ozenne, 
Secretary-General  of  the  Ministry  of  Agriculture  and  Commerce, 
and  M.  Ame,  Director-General  of  Customs.  For  Belgium,  M. 
Fisco,  Inspector-General  to  the  Ministry  of  Finance,  and  M. 
GuiUaumc,  Inspector-General  to  the  Administration  of  Direct 
Taxes,  Customs  and  Excise.  For  Holland,  M.  TJyttenhooven, 
Administrator-in-Chief  of  United  Taxes  to  the  Ministry  of  Finance, 
and  M.  Joe  Water,  Provincial  Inspector  of  United  Taxes  in  South- 
ern Holland.  To  Mr.  G.  F.  Walpole,  of  the  Customs,  was  assigned 
the  office  of  Secretarj-  to  the  Conference,  and  to  Mr.  H.  W.  Austin, 
of  the  Foreign  Office,  the  part  of  Protocolist.  The  Conference,  after 
some  formal  proceedings  was  adjourned  to  the  3rd  of  August. 

Several  meetings  of  the  Conference  have  since  been  held,  the 
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proceedings  of  which  have  not  boon  made  public,  at  least  on  this 
side  the  channel.  The  Journal  des  Falricants  de  Sucre  however 
appears  to  have  received  some  information  on  the  subject,  and  in  its 
Chronique  of  the  15th  August,  it  states  that  the  Conference 
has  held  many  sittings  without  the  question  having  advanced 
a  step,  and  without  coming  to  any  agreement  on  thp  various 
points  under  discussion.  "  If  we  are  well  informed  "  continues  our 
contemporary,  "England,  with  characteristic  persistency,  has  con- 
stantly advocated  the  duty  on  consumption  in  which  she  sees  the 
most  equitable  conditions,  and  not  merely  the  safeguard  of  the 
interests,  but  even  the  very  existence  of  her  refineries.  Holland, 
which  has  so  largely  profited  by  the  C<mvention  of  1864  in  the 
increase  of  her  export  trade  in  which  she  is  the  rival  of  France, 
in  nearly  all  the  markets,  is  not  in  favour  of  refining  in  bond, 
assigning  as  a  reason  the  difficulty  of  its  application.  She  wishes 
to  examine  every  other  system  proposed  before  agreeing  to  adopt 
this ;  still,  however,  she  will  give  way  to  the  majority.  The 
strongest  opposition  comes  from  Belgium,  and  from  the  represen- 
tatives of  the  French  Government,  who,  deaf  to  the  general  opinion, 
are  convinced  that  the  ingenious  system  of  correlation  of  duties 
which  they  now  propose  to  carry  out  faithfully  as  the  result  of  their 
imprudent  engagements  in  1864,  is  the  true  solution  of  the  sugar 
question.  The  Conference  has  adjourned  under  these  circumstances 
without  fixing  any  date  for  its  next  meeting." 

No  doubt  the  French  sugar  falricants  and  their  representatives 
in  the  press  are  universally  in  favour  of  refining  in  bond.  As  was 
mentioned  in  a  foot  note  to  an  article  in  the  last  number  of  The 
Sugar  Cane,  the  Conseil  Superieur  d  V Agriculture,  du  Commerce, 
et  de  VIndtKtrie,  reported  by  a  majority  of  13  votes  to  o  in  favour 
of  refining  in  bond.  The  following  is  a  translation  of  the  exact 
text  of  their  minute  : — "  The  Conseil,  in  approving  'he  modifica- 
tions proposed  by  the  Commission,  would  prefer  refining  in  bond, 
and  duties  payable  on  consumption,  should  the  system  be  accepted 
under  satisfactory  conditions  by  the  other  Powers  parties  to  the 
International  Convention,  as  it  would  ensure  most  certainly  the  just 
assessment  of  the  duties  on  sugar  and  its  exact  collection." 
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The  assertion  that  many  of  the  Belgian  fabricants  were  opposed 
to  the  conclusions  arrived  at  by  the  Congress,  held  at  Brussels, 
the  17th  and  18th  of  last  April  is  not  supported  by  facts.  A 
petition,  it  is  true,  was  presented  to  the  Belgian  Minister  against 
refining  in  bond,  &c.,  but  this  was  only  signed  by  a  very  few 
individuals. 

The  Council  of  the  Association  of  Belgian  sugar  fabricants — 
which  represents  seven-eighths  of  the  whole  number  in  Belgium — 
has  disclaimed  all  sympathy  with  this  opposition,  in  a  letter  signed 
by  the  President,  Baron  de  Lafontaine,  and  the  Secretary,  Jules 
Carluyvels,  of  the  date  of  the  10th  of  April,  and  which  appears  in 
La  Sucrerie  Indigene  of  the  20th.  The  letter  states  emphatically, 
that  with  very  few  exceptions,  at  most  si.x,  out  of  ten  times  that 
number,  the  Belgian  sugar  fabricants  are  in  favour  of  the  decisions 
of  the  Congress,  and  that  the  note  of  opposition  has  found  a  very 
feeble  echo ;  in  fact,  the  result  has  been  to  show  how  nearly 
unanimous,  and  how  strong  is  the  feeling  of  the  Belgian  sugar 
industry  in  favour  of  Vimpot,  A  la  consommation. 

Soon  after  the  opening  of  the  Conference,  -delegates  from 
the  Fabricants  de  Sucre  and  from  the  Societie  des  Agriciilteurs 
of  France  waited  on  the  Minister  of  Agriculture,  with  the  view 
of  informing  him  of  their  dissatisfaction  with  the  attitude  of  the 
representatives  of  France  in  the  London  Conference.  They  were 
cordially  received  by  M.  T.  de  Bort,  and  the  offer  was  made  to  request 
the  temporary  return  of  one  of  the  delegates  from  London,  that 
he  might  hear  the  observations  of  the  remonstrants.  After  their 
conference  with  the  minister  the  delegates  entertained  hopes  that 
the  views  unanimously  expressed  by  the  Sugar  Manufacturers, 
by  the  Society  of  Agriculturists  of  France,  by  the  Central  Society 
of  Agriculture,  and  especially  by  the  Superior  Council  of  Com- 
merce after  a  long  and  laborious  inquiiy,  would  have  due  weight 
with  the  French  representatives  at  the  Conference. 

If  it  be  time  that  England,  as  represented  at  the  Conference,  was 
strongly  in  favour  of  refining  in  bond,  which  there  seems  little 
reason  to  doubt,  the  agitation  of  the  question  cannot  but  have  been 
of  sorvice ;  and  the  beet  growers  and  faineants  of  boti  France  and 
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Belgium  being  united  in  liolding  the  same  views,  it  is  soareoly 
pogaible  that  the  French  and  Belgium  Governments  can  long  be 
content  with  things  as  they  are. 


IMMIGRATION  INTO  JAMAICA. 


Some  time  ago  accounts  appeared  in  this  magazine  respecting  the 
efforts  which  were  being  made  to  increase  the  immigration  of 
Coolies  into  Jamaica,  where  labour  is  very  scarce.  A  copy  of  a. 
paper  on  the  subject  has  been  forwarded  for  publication  in  The 
Sugar  Cane,  and  will  be  found  of  considerable  interest  to  numerous 
readers : — 

The  iMMiaEATiojT  or  Maxtese  Laboxteehs  into  the  "West  Indies. 

During  the  years  1868  and  1869  I  was  stationed  in  Malta, 
and  for  a  great  part  of  the  time  was  Commandant  of  the  Sanitorium 
at  "Citta  Vecchia,"  situate  in  the  centre  of  the  Island,  and  sur- 
rounded by  plantations  for  the  cultivation  of  cotton,  olives,  &c., 
and  famous  for  the  production  of  corn,  vegetables,  and  fruit. 

I  had  consequently  many  opportunities  of  observing  the  labouring 
people  of  the  contiguous  districts — whilst  at  work,  and  of  making 
myself  acquainted  with  their  attributes,  manners,  and  customs ; 
and  happening  one  day  to  mention,  in  the  hearing  of  a  gentleman, 
the  head  of  a  shipping  agency  of  long  standing  in  Malta,  that  I 
thought  the  people  would  make  excellent  labourers  for  the  "West 
India  Islands,  and  that  in  consequence  of  the  very  evident  state  of 
over  population  existing  in  the  Island,  there  could  be  little  doubt 
but  that  many  might  be  spared  from  Malta,  this  gentleman  in- 
formed me  that  in  the  year  1837,  the  owners  of  the  estates  Oxford 
and  Eden,  in  Jamaica,  made  an  effort  to  obtain  200  labourers  in 
Malta  for  those  estates,  and  had  met  with  most  signal  success,  as 
the  placards  and  bills  containing  the  terms  of  contract,  &c.,  had 
scarcely  been  issued,  when  the  people  began  to  apply  in  large 
numbers,  and  in  less  tliau  three  weeks  tlie  agent  had  more  than 
500  applicants  to  select  from.  The  labourcro  were  not  shipped  at 
this  time  in  consequence  of  an  order  having  been  promulgated  by 
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the  Home  Government,  prohibiting  indented  labourers  of  any  kind 
being  introduced  into  the  West  India  Islands.  But  as  this  order 
has  since  been  rescinded,  and  perceiving  that  the  want  of  labour  in 
Jamaica,  is  now  as  great  as  it  ever  was,  I  was  induced  to  write  to 
friends  in  Malta  to  enquire  whether,  in  their  opinion,  if  a  call  for 
immigrants  for  Jamaica  wore  now  made  there,  it  would  be  as 
readily  responded  to  as  in  1837  ;  and  the  replies  I  received  were  so 
decidedly  and  entirely  in  the  affirmative  that  I  considered  it  my 
duty  to  make  them  known  in  the  proper  quarter ;  in  furtherance  of 
which  object  I  wrote  a  letter  to  the  Acting  Agent  General  of 
Immigration,  embodying  the  facts  which  I  had  obtained  from 
Malta,  and  to  that  letter  I  received  a  reply  to  the  effect  that  the 
Governor  thanked  me  for  the  information  afforded  by  me,  which 
His  Excellency  "  thought  very  interesting,  and  that  any  planter 
"  who  considered  that  an  importation  of  Maltese  labourers  would  be 
"for  his  advantage,  might,  the  Governor  believed,  introduce  such 
"  labourers,  under  a  contract  of  service  not  exceeding  three  years, 
"  under  the  provisions  of  22  Vic,  cap.  6,  provided  that  the  port  of 
"  Valetta  had  been  previously  sanctioned  as  a  port  from  whence 
"  immigration  into  this  colony  shall  be  permitted;  but  Government 
"  had  no  power  to  institute  an  immigration  system  from  Malta." 

In  view  of  the  opinion  of  His  Excellency  I  have  drawn  up  the 
annexed  paper  for  circulation,  as  far  as  it  may  be  within  my  power, 
amongst  the  planters  and  other  employers  of  labour  in  Jamaica, 
trusting  that  the  facts  therein  set  forth  may  eventually,  if  not  at 
the  present  time,  prove  of  service  to  them  and  to  the  country  at 
large,  by  drawing  attention  to  a  mart  whence,  in  the  opinion  of 
many  persons  competent  to  arrive  at  a  sound  judgment  on  the 
subject,  a  continuous  supply  of  labour  of  a  description  admirably 
suited  to  the  wants  of  this  colony  may  be  drawn  for  many  years  to 
come,  if  not  in  perpetuity. 

Signed,  W.  A.  DOORLSY, 

Int.  Eev.  Depart,  (late  24th  Eegt.) 

The  first  question  of  importance  which  a:  ises  in  considering  the 
subject  of  the  introduction  of  a  new  class  of  immigrants  into  any 
country  is  the  suitability  of  its  climate ;  and  it  will  be  well  to  note 
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any  similarity  -whicli  may  exist  on  such  an  essential  point,  between 
the  country  -whence  the  immigrants  are  being  taken  and  that  to 
■which  they  are  about  to  be  introduced. 

The  climate  of  Malta  is  intensely  hot  during  several  months  of 
the  year ;  and  although  it  becomes  cooler  in  the  winter  months, 
the  mean  yearly  temperature  is  not  much  lower  than  that  of  the 
table-lands  of  Jamaica,  and  other  'West  India  islands ;  and  the 
Maltese  labourer  may  be  seen  in  his  own  country  working  in  heat 
the  intensity  of  which  is  scarcely  equalled  in  any  other  part  of  the 
world. 

The  Maltese  are  mainly  an  agricultural  people,  and  the  island  is 
highly  cultivated,  its  principal  products  being  cotton  and  corn  {vide 
"Col.  Off.  List,  1872.")  They  are  also  good  farmers  and  expert 
gardeners,  and  are  careful  in  tending  animals.  As  a  people,  they 
are  honest,  industrious,  hard-working,  and  extremely  sober,  and, 
according  to  the  opinion  of  the  late  Sir  John  Burgoyne,  who  had 
many  opportunities  of  arriving  at  a  correct  judgment,  "always 
conspicuous  for  energy  in  their  labour." 

The  Maltese  are,  as  a  rule,  strong  and  well  built,  possessing  good 
muscular  development,  and  considerable  power  of  endurance  under 
long  and  trying  physical  strains. 

There  is  every  reason  to  believe  that  the  Maltese  would  now  be 
found  equally  ready  to  emigrate  in  considerable  numbers,  as  in  the 
year  1837.  For  years  past  large  numbers  have  been  emigrating  to 
Barbary,  Egypt,  Smyrna,  and  other  places  in  the  Mediterranean, 
without  guarantee  of  any  kind,  and  it  is  thought  by  gentlemen  in 
Malta,  whose  opinion  on  the  subject  I  have  taken,  that  many  of 
these  emigrants  would  return  to  Malta  for  the  purpose  of  securing 
to  themselves  the  certainty  of  steady  and  remunerative  employment, 
such  as  would  be  offered  them  were  the  scheme  now  proposed,  to  be 
carried  out. 

It  is  considered  by  the  before  named  gentlemen  that  any  scheme 
which  would  tend  to  relieve  Malta  of  a  portion  of  its  greatly 
superabundant  population  would  be  sanctioned  and  wannly  sup- 
ported by  the  Government  of  that  island,  and  as  far  as  the  people 
were  concerned,  more  could  be  obtained  than  would  be  wanted. 
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A  comparison  of  the  population  of  Malta  with  that  of  Barbados, 
another  island  well  known  to  be  overpopulatccl,  will  give  a  fair 
idea  of  the  extent  of  the  overpopulation  of  the  former  place. 

By  the  last  Census  it  was  shewn  that  in  Malta  there  were  over 
1,400  inhabitants  to  each  square  mile,  whilst  in  Barbados  there 
were  but  914,  and  in  Jamaica  there  were  but  69.  Thus  it  may  be 
seen  that  in  Malta  there  are  nearly  500  persons  to  each  square  mile 
more  than  in  Barbados. 

"With  •  respect  to  food ;  that  of  the  labouring  classes  in  Malta 
consists  principally  of  such  ingredients  as  can  be  procured  in  the 
West  Indies,  and  at  first  there  would  bo  no  diflculty  in  import- 
ing with  the  immigrants,  such  quantities  of  the  food  to  which 
they  are  accustomed — that  is,  olive  oil,  maccaroni,  &c.  (all  of 
which  are  extremely  cheap  in  Malta),  as  would  last  until  they  had 
acquired  a  taste  for  the  food  of  the  "West  Indies. 

The  tei-ms  under  which  the  immigrants  might  be  expected  to 
engage  would  be  similar  to  those  now  stipulated  for  on  account  of 
the  Indian  immigrants  by  the  Government  of  Jamaica,  (or  which 
in  my  opinion  would  be  still  more  suitable  than  those  set  forth  in 
the  Jamaica  Immigration  Acts,  25  Yic,  cap.  5 — 22  Yic,  cap.  1 — 
and  22  Vic,  cap.  2)  the  laws  relating  to  Chinese  immigration, 
which  might  with  very  little  alteration  be  made  applicable  to 
Maltese  immigration. 

It  has  been  estimated  that  the  expense  of  introducing  Maltese 
immigrants  into  Jamaica  would  be  about  £6  for  each  adult,  and  for 
each  child  from  £2  to  £4 ;  and  that  the  return  passage  of  such  as 
should  elect  to  go  back  to  Malta  at  the  expiration  of  their  indentures 
would  cost  about  £4  for  adults,  and  from  £1  to  £3  for  children. 
This  sum  might  be  otherwise  appropriated  in  being  given  as  a 
bonus  to  those  who  should  agree  to  remain  in  Jamaica. 

It  will  thus  be  seen  that  the  whole  cost  for  each  adult  immigrant 
will  be  about  £10,  and  the  cost  for  each  child  from  £3  to  £6. 

It  has  been  proposed  that  these  sums  be  met  by  the  parties 
requiring  the  labourers  in  the  following  manner,  viz. : — the  sum  of 
£5  to  bo  paid  to  the  agent  in  Jamaica  for  each  adult  labourer  on 
allotment,  and  for  each  child  capable  of  performing  field  work  the 
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sum  of  £3  ;  and  the  employer  of  every  immigrant  shall  further  pay 
in  advance  for  every  year's  service  of  each  adult  immigrant  the  sum 
of  £1,  and  for  every  year's  service  of  each  child  as  aforesaid  the 
sum  of  ten  shillings.  The  age  at  ^vhich  a  child  would  he  deemed 
fit  for  field  labour  could  then  be  settled.  It  is  supposed  that  were 
these  immigrants  introduced  into  this  colony,  not  many  would 
desire  to  return  to  Malta  at  the  expiration  of  their  indentures,  as 
the  facility  with  which  land  may  be  acquired  here,  and  the  many 
other  advantages  they  vrould  possess  beyond  those  attainable  in 
Malta,  would  induce  a  feeling  of  contentment,  and  prevent  their 
returning  in  any  considerfible  numbers  to  their  own  country. 

MandevUle  Jamaica, 
10th  June,  1872. 

A  NEW  EEAGENT  FOR  THE  PRECIPITATION  OF 
LIME  IN  SATURATED  JUICE. 

Br  Ch.  Henkt  Bassett. 

From  La  Sucrerie  Indigene. 


I  have  before  called  the  attention  of  chemists  to  a  valuable 
property  possessed  by  normal  phosphoric  acid,  that  of  precipitating 
caustic  lime  only,  even  in  a  liquid  containing  this  earthy  base  under 
two  forms,  free  and  saline,  a  property  which  makes  this  compound 
the. special  reagent  for  testing  lime  eliminablc  by  carbonic  acid,  and 
thus  facilitates  the  progress  of  the  operation  of  gasifying  the 
defecated  juice. 

As  the  season  will  soon  commence,  it  seems  particularly  desirable 
that  I  should  complete  the  subject  by  the  addition  of  some 
important  details. 

It  will  be  useful  to  go  over  some  of  its  reactions  again  briefly,  so 
as  to  render  familiar  the  particular  precipitate  which  is  formed 
when  free  or  eliminablc  lime  is  present,  and  which  difiers  from  the 
alkaline  phosphate  which  is  produced  in  a  liquid  holding  salt  of 
lime  in  solution. 
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1.  If  phosphoric  acid,  trihydrated  or  normal  is  thrown  into  a 
calcareous  sugar  solution,  voluminous,  semi-transparent  flocks  of 
lime  are  precipated,  detached  rather  than  in  masses,  if  care  is  taken 
not  to  agitate  the  liquid. 

2.  An  excess  of  phosphoric  liquor  dissolves  the  precipitate  which 
has  been  formed  in  the  preceding  operation.  "We  shall  see  further 
on,  the  part  which  this  solubility  of  the  precipitate  in  an  excess  of 
liquor,  will  enable  us  to  take. 

3.  If  we  throw  this  phosphoric  liquor  into  a  solution  of  any 
calcic  salt  whatever,  such  as  nitrate,  chloride,  sulphate,  aspartate, 
malate,  citrate,  tartrate,  bicarbonate,  glucate,  &c.,  &c.,  no  change 
will  take  place. 

4.  Added  to  a  mixture  of  lime  salt  and  free  lime — such  as  is 
the  defecated  juice  of  the  beetroot — the  phosphoric  liquor  forms 
a  characteristic  flocculent  precipitate  of  uncombined  lime,  a  precipi- 
tate which  an  excess  of  the  reagent  dissolves  very  easily,  as  in 
iSTo.  2. 

5.  The  phosphates  of  potash,  soda,  ammonia,  added  to  some 
solutions  of  lime  salt,  engender  the  formation  of  a- gelatinous  pre- 
cipitate, which  soon  becomes  divided  into  very  tenacious  small 
flocks,  of  quite  different  appearance  from  that  which  is  formed  by 
phosphoric  acid  with  free  lime. 

6.  Although  this  reagent  (normal  phosphoric  acid)  may  be  inac- 
tive when  in  contact  with  lime  salts,  it  is  evident  that  it  will  act 
if  the  liquor  contains  alkaline  oxides,  potash,  soda,  or  ammonia ; 
there  will  be  formed  alkalifie  phosphates,  which  will  act  by  double 
decomposition. 

7.  I  have  stated  that  to  prove  the  presence  of  free  lime  it  will 
be  needful  to  employ  the  combination  known  as  trihydrated  phos- 
phoric acid,  which  may  be  considered  as  the  noi-mal  phosphoric 
acid,  and  not  the  other  hydrates,  called  metaphosphoric  or  pyro- 
phosphoric  acids ;  the  first  of  which  is  a  monohydrate,  and  the 
second  a  bihydrate. 

8.  The  precipitate  obtained  in  the  presence  of  alkalis,  that  is  to 
say  by  double  decomposition,  is  soluble  in  an  excess  of  the  reagent, 
the  same  as  that  obtained  with  free  lime. 
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The  calcic  combination  which  we  use  for  these  reactions  is  the 
glucate  of  lime,  perfectly  devoid  of  free  lime.  This  compound  is 
veiy  easily  obtained  by  a  solution  of  sugar  inverted  by  oxalic  acid, 
which  is  treated  with  an  excess  of  hydrate  of  lime.  It  is  then  suf- 
ficient to  filter  and  afterwards  to  carbonate  thoroughly  the  brown 
liquor  which  results  from  it  in  oi-der  to  transform  the  e:^cess  of 
free  lime  into  bicarbonate,  to  decompose  the  soluble  acid  cai-bonate 
by  a  sufficiently  prolonged  boiling,  and  again  to  filter. 

If  it  is  wished  to  have  an  uncoloured  calcic  solution  it  will  be 
needful  to  boil  some  grammes  of  aspai-agine  with  a  slight  excess  of 
lime,  to  carbonate  completely,  then  to  carry  to  ebullition  and 
filter  as  before ;  there  will  thus  bo  obtained  a  solution  of 
aspartate  of  lime  very  suitable  for  repeating  the  experiments  above 
mentioned. 

Pbepaeation  of  the  PnosPHOEic  LiftuoE. — Nothing  is  more 
simple  and  easy  than  this  preparation,  as  it  is  sufficient  to  dissolve 
in  distilled  water,  or  even  in  ordinary  water,  some  crystals  of  the 
glacial  phosphoric  acid  of  commerce,  afterwards  to  dilute  this 
solution  so  as  reduce  the  density  to  1-007,  or  1°  of  Baume's 
areometer. 

Thus  prepared  this  reagent  should  produce,  in  contact  with 
sucrate  of  lime,  the  precipitate  characteristic  of  free  or  caustic 
lime,  and  also  cause  no  precipitate  in  a  solution  of  glucate  or 
aspartate  of  lime.  Neither  should  it  precipitate  chloride  of 
barium. — Neutralised  by  soda  or  potash  it  should  produce  a  yellow 
precipitate  in  nitrate  of  silver.  It  is  very  important  to  be  certain 
that  the  phosphoric  acid,  which  is  used  as  a  re-agent,  should  be  free 
from  metaphosphoric  acid,  which  would  have  the  effect  of  falsifying 
the  indications  by  precipitating  lime  salt.  The  metaphosphoric 
acid  may  be  recognised  by  the  following  characteristics : — 

1.  Treated  with  neutral  nitrate  of  silver  it  causes  a  white 
precipitate. 

2.  It  will  also  precipitate  chloride  of  barium. 

3.  It  coagulates  albumen  at  the  ordinary  temperature.  A  solu- 
tion of  albumen  may  easily  be  procured  by  allowing  the  white  of 
egg  to  stand  in  a  little  water,  and  then  passing  the  whole  through 
linen.    This  solution  will,  serve  as  a  test  for  metaphosphoric  acid. 
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These  trials,  so  easy  to  make,  should  not  be  neglected,  because  it 
is  very  easy  to  receive,  as  has  happened  to  myself,  monohydrated 
phosphoric  acid  instead  of  the  normal  acid.  It  may  be  recognised  in 
dissolving  the  crystals  in  water,  as  when  they  come  in  contact  with 
it  a  crackling  is  observed ;  also  by  their  dissolving  slowly.  "When 
the  characteristics  of  monohydrate  have  been  recognised  in  the 
acid,  such  as  the  precipitation  of  chloride  of  barium,  of  nitrate 
of  sUver,  and  coagulation  of  albumen,  it  may  be  transformed 
into  the  trihydi-ate  by  boiling  for  a  long  time,  always  taking  care 
to  replace  the  evaporated  water ;  it  may  be  withdrawn  from  the 
fire,  when  it  wUl  no  longer  cause  the  reactions  cited  above. 

All  this  trouble  may  bo  avoided  by  purchasing  syrupy  plwsplioric 
acid,  which  is  certainly  trihydrated. 

Use. — The  employment  of  this  reagent  for  the  purpose  of  proving 
the  presence  of  lime,  does  not  necessitate  any  other  apparatus  than 
some  small  filters,  and  even  very  often  it  is  sufficient  to  allow 
it  to  settle  for  an  instant  to  clarify  the  liquid.  This  permits 
the  production  of  the  flocculcnt  precipitate  to  be  seen,  the  more 
voluminous,  as  the  proportion  of  lime  is  greater.  The  experiment 
is  very  easily  made  in  a  test  glass. 

When  the  operator  is  obliged  to  distinguish  the  precipitate 
produced  by  free  lime,  from  that  resulting  from  double  decom- 
position, after  two  or  three  experiments  made  with  known 
liquors  and  in  the  manner  indicated,  it  soon  becomes  a  work  of 
rapidity. 

It  is  not  needful  to  consider  further  the  precipitate  formed  in 
the  presence  of  alkalis,  as  the  only  end  in  view  is  to  prove  that  the 
lime  is  amenable  to  carbonic  acid  gas,  and  the  less  so,  as  wc  have 
seen  the  precipitates  differ  in  appearance. 

As  to  its  sensitiveness,  this  reagent  is  valuable,  because  of  the 
absolute  insolubility  of  the  precipitate  which  it  foims,  the  bone 
phosphate  of  lime . 

AvEEAGE  Peopoetiok  OP  LiME  10  THE  Phosphoeic  Acin. — I  have 
thought  that  we  might  partly  judge  of  the  proportion  of  lime  from 
the  solubility  of  the  precipitate  of  the  bone  phosphate,  in 
presence  of  a  slight  excess  of  phosphoric  acid,  and  I  am  sure  that 
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this  operation,  more  empirical  than  scientific,  but  nevertheless 
industrial  may  he  realized. 

"With  this  aim  I  took  -3  c.c.  of  a  solution  of  sucrate  of  lime, 
containing  0*0088  grm.  per  c.c.  of  this  base  ;  it  afterwards  required 
9"9  c.c.  of  the  reagent  to  re-establish  the  limpidity  of  the  liquid. 
In  another  case  I  took  10  c.c.  of  the  same  sucrate,  and  the 
limpidity  this  time  was  established  by  33  c.c.  Thus  we  see  that 
the  operator  may  not  only  be  assured  of  the  absence  or  presence 
of  free  lime,  but  may  also  determine  the  proportion. 

As  to  the  instruments  which  this  method  of  determination 
necessitate,  they  are  reduced  to  two  :  one  burette  to  con- 
tain the  phosphoric  liquid  previously  standardised,  and  one  flask 
of  elongated  form,  with  ground  lip,  similar  to  a  foot  burette, 
and  having  upon  it  a  scale  divided  into  cubic  centimetres  so  as  to 
be  able  to  measure  50  c.c.  at  once. 

Provided  with  these  instruments,  to  which  must  be  added  a  small 
stock  of  filter  paper,  the  operator  will  take  some  juice  from  the 
pan,  throw  it  into  the  filter  placed  above  the  flask,  into  which  he 
will  introduce  50  c.c. — that  is  to  the  guage  mark,  of  clear  liquid  ; 
to  this  he  will  afterwards  add  the  calcimetric  liquid  by  small 
quantities  at  a  time ;  he  will  thus  obtain  at  flrst  a  precipitate  more 
or  less  voluminous ;  after  each  addition  he  should  shake  the  flask 
as  in  various  other  experiments,  and  should  repeat  this  untU  the 
precipitate  has  entirely  disappeared,  after  which  by  the  aid  of  a 
small  table  calculated  on  the  richness  in  lime,  proportioned  to 
1  c.c.  of  liquid  acid,  the  proportion  of  caustic  Ume  in  a  hectolitre 
of  the  juice  assayed,  would  easily  be  calculated. 

As  regards  the  standardising  of  the  phosphoric  acid,  I  may  state, 
that  it  is  quite  sufficient  to  have  on  hand  a  solution  of  sucrate  of 
lime  of  which  the  exact  proportion  of  anhydrous  lime  is  known, 
and  to  ascertain  by  two  or  three  experiments  the  quantity  of  acid 
necessary  to  produce  the  perfect  limpidity  of  the  liquid.  After 
this  a  table  should  be  calculated.  I  may  add  that  it  is  better  to 
prepare  a  considerable  quantity  of  the  phosphoric  solution  at  once 
of  the  proper  standard,  in  order  to  save  time,  as  this  liquor  will 
keep  for  a  long  time  without  alteration. 
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The  defect  of  the  phosphoric  acid  thus  applied  to  the  determina- 
tion, is  that  it  produces  double  decomposition  owing  to  the  presence 
of  considerable  quantities  of  alkaUs  in  the  juice.  It  may,  howevei', 
be  possible  to  find  means  of  correcting  this  defect. 

To  conclude,  the  phosphoric  acid  affords  a  means  of  rapidly 
ascertaining  the  presence  of  free  or  caustic  lime  in  the  juice  ;  it  does 
not  permit,  it  is  true,  the  very  exact  determination,  but  rather 
approaching  that  which  is  based  on  alkalimetry. 

For  want  of  trihydrated  phosphoric  acid,  recourse  may  be  had  to 
tartaiic  or  citric  acid,  which  have  in  common  with  the  first,  though 
to  a  much  less  extent  the  property  of  precipitating  Hme,  not  salt. 
But  these  acids  are  much  less  sensitive  than  our  reagent,  because 
of  the  solubility  of  the  calcic  salts  which  are  formed  by  them.  The 
sensitiveness  of  the  phosphoric  acid  compared  to  that  of  the  two  other 
acids,  is  nearly  in  the  relation  of  one  to  ten. 


LEEWARD  ISLANDS. 


The  rains  which  feU  in  July,  and  which  gave  promise  of  the 
breaking  up  of  the  drought,  have  not  continued;  in  fact,  in 
Antigua,  the  drought  has  returned,  and  the  windward  side  of 
the  island  is  suffering  greatly.  The  ratoons  on  the  hiU  sides,  grown 
by  the  negroes,  have  failed  to  a  great  extent.  The  plant  canes  on 
those  estates  which  have  been  cultivated  by  the  steam  plough  are 
generally  in  much  better  condition  than  the  rest ;  it  has  been 
almost  impossible  to  turn  up  the  soil  with  cattle  ploughs  in  some 
parts.    The  crops  have  proved  quite  as  small  as  was  anticipated. 

Information  has  been  received  from  Antigua  just  before  going  to 
press,  to  the  efifect  that  about  half-an-inch  of  rain  fell  in  some 
parts  of  the  island  on  the  12th  of  August. 

The  concrete  on  the  estates  on  which  Concretors  have  bscn  in 
operation  in  this  island,  has,  on  being  weighed,  been  found  to 
average  1-98  lbs.  per  gallon  of  cane  juice  during  the  season. 
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PllOSPECTS  OF  THE  BEET-ROOT  ON  THE  CONTINENT 
OE  EUROPE. 


The  following  information  is  chiefly  from  the  Journal  des  Fahri- 
eants  of  the  22nd  : — 

The  beautiful  weather  of  last  week  has  continued  now  for 
twelve  days;  we  have  enjoyed  a  \£iy  propitious  time  for  the  beet. 
The  heat  and  the  diyness  do  not  com6  amiss  after  the,  so  to  say, 
uninterrupted  rains,  and  we  may  hope  that  this  change  will  prove 
favourable  to  the  saccharine  richness  of  the  plant  hitherto  unde- 
veloped. 

If  we  go  back  to  last  year  we  find  that  after  a  short  dryness  at 
the  beginning,  the  beet  received  a  deal  of  rain  up  to  and  in  the 
first  week  of  May ;  the  remainder  of  the  month  was  a  very  dry 
time  and  the  beet  required  rain.  The  month  of  June  was  rainy 
and  cold  as  well  as  the  first  half  of  July.  From  this  date,  and 
during  part  of  the  month  of  August  there  were  intermittent  seasons 
of  great  heat  and  rain  which  caused  the  beet  to  grow  vigorously, 
but  was  not  favourable  to  the  production  of  sugar. 

"We  do  not  yet  know  what  will  be  the  result  of  this  year.  The 
beet-root  will  have  had  the  advantage  of  slow  but  regular  vegeta- 
tion at  the  commencement,  the  rainy  period  having  never  been 
interrupted.  The  results  of  analyses  which  have  been  forwarded 
to  us  augur  well  for  the  quality.  "With  beet-roots  varying  from 
555  to  1250  grammes,  taken  from  difterent  fields,  showing  a  density 
of  from  4-7  to  5-8,  nothing  is  wanting  hut  continued  dry  weather. 
There  is  a  probability  of  the  beets  being  rich,  but  it  is  important 
that  from  the  present  time  to  the  middle  of  September  the  rain 
should  not  be  abundant. 

In  certain  parts  of  Belgium,  and  in  Southern  Germany  appearances 
are  as  favourable  as  in  France,  but  in  Northern  Gemany  where 
the  beet  is  most  largely  cultivated,  there  are  gi-eat  complaints  of 
the  premature  and  intense  dryness  which  is  unfavourable  both  to 
the  quantity  and  quaUty  of  the  beet.    In  Austria  the  crop  promises 
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to  give  magnificent  results,  and  it  is  estimated  that  there  ^yill  be 
an  excess  of  75,000  tons,  which  will  he  available  for  exportation. 

The  following  is  M.  Licht's  estimate  of  the  next  season's  yield : 
Estimate  of  tfe  next  Season's  Beet  Sugab  Ceop  on  the  Continent 

OF   EUEOPE,   COMPAEED  WITH  THE  TWO  PEEVIOrS  SEASONS. 

(From  Licht's  Monthly  Circular.) 


1872-73. 

1871-72. 

1870-71. 

^  Tons. 

Tons. 

Tons. 

.  327,000  . 

.  289,084 

250,000  . 

.  187,500  . 

.  262,986 

.  162,500  , 

.  182,280 

135,000  . 

.    90,000  , 

.  135,000 

.    73,000  . 

.  55,739 

Holland  and  other  countries  . 

. .    35,000  . 

.    25,000  . 

.  17,500 

Total  

1,025,000 

865,000 

942,589 

Deawback  on  the  Expoet  of  Feench  Chocolate.  —  The 
French  Government  issued  a  decree,  some  time  ago,  granting  a  draw- 
back on  the  export  of  French  chocolates,  proportioned  in  amount  to 
the  quantity  and  quality  of  the  sugar  which  has  been  used  in  the 
manufacture  of  the  chocolate.  The  first  two  articles  of  the  decree 
will  show  its  scope. 

Art.  I.  Cocoa  and  .sugar  imported  in  French  ships,  as  well  as 
home  made  sugar,  intended  for  the  manufacture  of  chocolate,  may 
bo  admitted  free  of  duty,  temporarily,  under  the  conditions  of  the 
Article  V.  of  the  law  of  July,  5th,  1836. 

Art.  II.  The  importer  will  engage,  by  substantial  security,  to 
re-export  or  return  into  the  bonded  warehouse  within  four  months, 
100  kilogrs.  of  chocolate  for  53  kilogrs.  of  cocoa  and  60  kilogrs.  of 
raw  sugar  of  the  numbers  10  to  14. 

The  above  numbers  D.S.  are  taken  as  a  basis;  of  lower  sugars 
more  may  be  used,  of  sugars  of  higher  numbers  less ;  in  proportion 
to  the  Convention  standards. 
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BEET  SUGAE  IN  CALIFOENIA. 

Mr.  Charles  Nordholf,  a  correspondent  of  the  New  York  Tribune, 
■writes  to  that  paper,  from  Sacramento,  as  follows :  "  The 
Sacramento  Beet  Sugar  Company  have  expended,  in  buildings, 
machinery,  and  540  acres  of  choice  land,  225,000  dols.  They  have 
rented  other  land,  so  that  they  have  sown  with  beets,  this  season, 
1,100  acres,  from  which  they  hope  to  get  an  average  of  10  tons  of 
beets  to  the  acre.  In  France  they  get  from  12  to  15  tons  to  the 
acre ;  in  England,  it  is  reported,  they  have  got  18  tons  to  the  acre. 
At  Chatsworth,  in  Illinois,  and  also  in  AVisconsin,  I  believe  they 
got  but  10  tons  to  the  acre.  I  am  satisfied  that  the  methods  of 
culture  can  be  improved  in  California.  Deep  ploughing  is  hardly 
understood,  as  yet,  in  this  State ;  and  thus  the  real  wealth  and 
producing  power  of  the  soil  are  not  utilized.  But  the  beet  here 
yields — so  the  managers  told  mc — a  much  larger  per  centage  of 
sugar  than  in  Europe ;  and  with  the  favourable  climate  and  rich 
virgin  soU,  this  does  not  surprise  me.  The  field  culture  and 
general  work  of  the  farm  are  done  by  Chinese  labourers.  The 
manager  has  perfected  a  seed-sower  which  sows  twelve  rows  at  once, 
and  is  believed  to  be  an  improvement  over  all  machines  used  for 
this  purpose  hitherto.  The  seed  this  year  came  up  very  evenly  and 
regularly,  and  of  course  this  is  an  important  advantage.  The  beets 
are  thinned  in  the  rows,  weeded,  and  dug  by  hand.  In  Europe  a 
digger  is  used ;  but  this  has  not  yet  been  introduced  here.  The 
Chinese,  who  work] in  gangs,  each  gang  under  a  leader  chosen  by 
themselves,  receive  5  dols.  per  week.  For  this  they  feed  themselves, 
the  Company  paying  a  cook  for  every  30  men.  They  furnish, 
also,  their  own  bedding  and  cooking  utensils,  and  are  lodged  in 
Very  cheap  shanties,  the  climate  making  substantial  houses  for 
them  needless.  The  1,100  acres  planted  this  year  will  employ 
the  factory  about  eight  months,  and  the  manager  hopes  to  turn 
out  at  least  10,000  barrels  of  sugar  this  year.  Only  the  whitest 
sugar  is  made.  A  ton  of  beets  ought  to  yield,  I  am  told,  a  barrel 
of  sugar. 
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ON  THE  INFLUENCE  OF  FORESTS  ON  RAINFALL. 
By  Alfeed  Fktee. 
(Continued  from  page  424.) 

"  It  may  he  asked  how  these  views  can  he  reconciled  with  the  case 
mentioned  hy  Boitssingmdt  as  ha^-ing  occurred  at  Marmato,  where,  notwith- 
standing the  cutting  down  of  the  woods,  the  rain  in  one  year  was  above  the 
average ;  and  where,  notwithstanding  this  increase  of  rain,  the  principal 
stream  of  the  district  showed  no  increase,  but,  on  the  contrary,  went  on 
diminishing.  The  observation,  as  BoussingauU  says,  extended  over  too  short 
a  period  to  afford  any  safe  basis  for  correct  conclusions.  But  the  facts  are 
not  inconsistent  with  the  general  laws  befoi-e  explained.  BoussingauU  does 
not  say  that  a  local  and  partial  cutting, down  of  forest  will  always  produce 
less  rain.  To  produce  such  a  result,  he  distinctly  says,  that  the  felling  of 
the  forests  must  be  'over  a  large  extent  of  country.'  Then  as  to  the 
circumstance  that  more  rain  should  fall  thafl  usual  in  a  district,  without 
producing  any  increase  in  the  stream  of  that  district  uncovered  by  wood,  an 
explanation  is  afforded  hy  the  large  amoimt  of  evaporation  which  takes  place 
when  the  surface  of  the  district  is  exposed  to  the  joint  action  of  the  sun  and 
the  wind. 

"  On  this  Bubject  of  evaporation,  an  interesting  report,  by  Kathieu,  has 
recently  been  published  by  the  French  Government,  prepared  by  the  orders 
of  the  General  Superintendent  of  Forests,  Mathieu  himself  being  one  of  the 
dii-ectors  of  the  Imperial  School  of  Foresters.  One  of  the  many  points 
investigated  in  this  report  was,  the  evaporation  from  land  covered  by  wood, 
and  land  clear  of  wood,  respectively.  It  appeared,  that  during  the  seven 
months  comprised  between  April  and  October,  1867,  whilst  the  quantity  of 
water  evaporated  from  forest  land  was  3-23  inches,  the  quantity  evaporated 
from  land  clear  of  forest  was  16'29  inches,  or  about  five  times  as  much. 

"In  April,  before  the  development  of  leaves,  if  1000  represented  the 
evaporation  from  the  open  country,  623  represented  the  evaporation  from 
woodland ;  but  after  the  trees  became  clothed  with  foliage,  the  amoimt  of 
evaporation  from  the  woodland  was  only  130,  as  against  1000  of  open  country 
evaporation.  In  October,  the  woodland  evaporation  was  to  the  open  country 
evaporation  as  00  to  100. 

"  The  important  bearing  of  these  figures  cannot  well  be  overstated.  AVhat 
is  the  quantity  of  moisture  which  soil,  kept  moist,  loses  by  evaporation, 
when  exposed  to  the  sun  and  wind.  Halley  found  that  when  water  was  kept 
in  a  room,  to  which  neither  sim  nor  wind  had  access,  the  evaporation 
amounted  to  8  inches  in  a  year  ;  but  when  exposed  to  sun  and  wind,  even  in 
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the  cloudy  atmospliei-o  of  London,  it  amounted  to  48  inclies  yearly.  More 
recent  and  accurate  observations  make  the  natural  evaporation  from  soil 
kept  moist  not  quite  so  much.  Hoivard  of  London  gives,  as  the  mean  of 
eight  years'  ohservations,  30  inches.  Dobson  of  Liverpool  found,  after  four 
years'  ohservations,  a  mean  annual  loss  by  evaporation  of  37  inches ; — the 
least  evaporation  being;  in  December,  when  the  temperature  was  44°. — the 
greatest  in  July,  when  the  temperature  was  70.°  Dalton  of  Manchester 
found  that  evaporation  there  was  at  the  rate  of  30  inches, — the  lowest  being 
I'Ol  inches,  in  December  ;  the  highest  4'09,  in  July. 

"  An  instructive  table  was  framed  by  Dalton,  showing  the  number  of 
grains  of  water  evaporated,  from  a  given  surface  and  during  a  given  period, 
at  di6ferent  temperatures,  and  with  different  velocities  of  wind.  The  follow- 
ing extracts  are  made  from  this  table  : — 


Temp.  Faht. 

Light  Wind. 

Strong  "Wind. 

50° 

  1-50   

2-36 

60° 

2-10   

3'30 

75° 

  3'40   

6-34 

80° 

4-0   

6-29 

85° 

  4'68 

7'46 

Therefore,  if  in  England,  with  an  average  annual  temperature  of  50°,  the 
quantity  of  water  evaporated  from  moist  soil  is  at  the  rate  of  38  inches 
annually  (the  mean  of  the  foregoing  observations),  what  must  the  evapora- 
tion from  soil  moistened  by  rain  at  Malta  be,  where  the  mean  annual  tem- 
perature is  67°,  and  where  there  are  violent  gales,  the  force  of  which  there  is 
nothing  to  break  f  The  table  shows  that  the  number  of  grains  evaporated 
at  a  temperature  of  67°,  would  be  2'16  with  a  light  breeze,  and  3'38  with  a 
strong  breeze,  being  in  either  case  about  one-half  more  than  the  evaporation 
in  England.  In  other  words,  if  38  inches  represent  the  mean  annual  evapo- 
ration of  moisture  from  open  moist  soil  in  England,  57  inches  would  represent 
the  quantity  which  would  he  evaporated  from  open  moist  soil  in  Malta.  But 
clothe  the  island  with  wood,  and  the  surface,  wherever  so  protected,  would 
evaporate  at  the  rate  of  only  5.1  inches,  according  to  Mathieu's  observations. 
Now,  on  the  principle  that  a  penny  saved  is  a  penny  gained,  these  results 
are  equivalent  to  ^n  addition  to  the  annual  rainfall  in  Malta  of  46  inches 
(57 — 11) ;  that  is,  on  those  parts  of  the  island  covered  with  wood. 

"  The  case  has  not  been  even  so  strongly  put  as  it  might  be,  because  no 
account  has  been  taken  of  the  fact  that  in  Malta  the  general  surface  consists 
mostly  of  rock,  with  no  covering  of  soil ;  and  as  rain,  when  it  falls,  will  not 
penetrate  as  far  into  the  rock  as  into  porous  soil,  the  figures  on  Dalton' s 
table,  when  modified  to  suit  the  soil  of  Malta,  would  give  a  larger  rate  of 
evaporation. 
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"  Eeference  has  teen  made  to  the  frequency  of  floods  and  inundations,  in 
countries  cleared  of  forests.  The  rain,  when  it  falls  on  woods,  is  broken  in 
descent  by  the  leaves  and  branches,  so  that  it  reaches  the  ground  with 
diminished  force.  Moreover,  when  it  reaches  the  ground,  it  finds  a  mass  of 
soft,  decayed  vegetable  matter,  which,  like  a  sponge,  retains  the  water,  and 
allows  it  to  percolate  slowly  towards  the  lower  grounds.  "When  the  land  is 
uncovered  by  forests,  there  is  no  .such  sponge.  The  rain-drops,  falling  on 
the  surface  with  full  weight,  at  once  cut  into  the  soil,  aud  foi-m  in  it 
torrents,  so  that  the  rain-water,  instead  of  remaining  for  a  time  on  the  land 
and  on  the  soil  to  supply  vegetation,  rushes  off  to  the  sea,  without  imparting 
any  of  its  natural  benefits  to  the  country  where  it  falls.  Another  evil  arises. 
An  immense  amount  of  damage  is  dono  to  machinery  and  other  property  by 
these  inundations,  and  large  quantities  of  valuable  soil  are  carried  off  and 
lost.  "Where  forests  exist,  the  soil  is  protected,  not  only  by  the  spongy  layer 
before  adverted  to,  but  by  a  matting  of  tree-roots. 

"  The  next  point  deser^-ing  attention  is  the  action  taken  by  the  governments 
of  different  coimtries  in  reference  to  this  matter.  That  action  shows  a 
strong  conviction  on  the  part  of  these  governments,  of  the  evils  arising  from 
the  destruction  of  forests,  and  of  the  necessity,  in  the  interest  of  the  public, 
of  providing  a  remedy. 

"  France,  from  a  very  early  period,  appreciated  the  value  of  forests.  The 
illustrious  Colbert,  Minister  to  Louis  xiv.,  had  a  voluminous  code  of  laws 
drawn  out  in  the  year  1669,  applicable  not  only  to  the  forests  of  the  State, 
but  to  those  of  proprietors,  who  were  forbidden  to  cut  down  trees,  except  on 
certain  conditions.  At  the  time  of  the  Eevolution,  when  it  seemed  to  be 
thought  that  every  one  should  be  allowed  to  do  as  he  liked,  all  these 
restrictions  were  abolished.  Proprietors  could  cut  down  aU  the  trees  on 
their  estates,  if  they  chose  ;  and  the  State  forests  were  given  up  to  general 
plunder.  But  not  many  years  elapsed  before  the  grievous  errors  committed 
in  this  matter  were  admitted.  In  April,  1803,  prohibitions  were  again 
introduced,  to  restrain  proprietors  from  ruthless  extermination  of  trees,  and 
also  to  protect  the  State  forests. 

"  Notwithstanding  these  prohibitions,  it  was  found  that  enough  had  not 
been  done.  Many  springs,  and  even  streamlets,  whic"5  were  known  to  have 
been  formerly  unfailing,  now  failed  altogether,  or  appeared  only  during  a 
lainy  season ;  whilst,  on  the  other  hand,  rivers  when  in  iiood  rose  to  unusual 
heights,  doing  damage  to  arable  land,  and  great  injury  to  mills  and 
manufactories. 

"  One  of  the  reports  on  this  subject  came  from  the  Forest  Commissioners 
in  the  year  1827.  It  was  addressed  to  the  Chamber  of  Peers,  and  contained 
the  follo-\ving  passage : 
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"  '  The  denudation  of  the  hills  excites  everywhere  universal  complaints. 
The  sterility  by  the  carrj-ing  away  of  the  vegetahlo  earth  which  was  retained 
by  the  trees,  the  diminution  of  springs,  the  formation  of  torrents,  which 
overwhelm  properties, — these  are  the  consequences  of  the  wood-cuttings 
made  in  elevated  places ;  and  it  is  against  these  denudations  that  the 
administration  should  arm  itself  with  severity.' 

"  The  complaints  of  the  manufacturers  and  of  all  classes  at  length  became 
60  urgent  that  the  French  Government  employed  the  most  competent  men  of 
science  they  could  find  to  investigate  the  subject ;  and  hence  the  number  of 
treatises  which  appeared  shortly  thereafter  by  such  distinguished  men  as 
Clme,  Boussingatdt,  and  others.  The  subject  more  recently  came  before  the 
French  Legislature  in  1859  and  1860,  when  two  ordinances  were  passed,  the 
object  of  one  being  to  enact  much  more  stringent  restrictions  as  to  the  cutting 
down  of  trees  before  reaching  maturity,  and  the  other  to  encourage  Pro- 
prietors to  extend  the  area  of  planted  land  on  their  estates.  With  this  last 
view,  it  was  agreed  that  a  million  of  francs  annually,  for  ten  years,  should 
be  applied  to  assist  Proprietors  ;  and  it  is  a  remarkable  proof  of  the  general 
approval  by  the  public  of  these  measures,  that  the  first  of  these  now 
ordinances  was  in  the  Legislative  Assembly  supported  by  264  members, 
and  opposed  by  only  four — the  second  being  objected  to  by  only  one  member. 

"  The  Italian  Government,  it  is  understood,  has  recently  been  adopting 
measures  similar  to  those  of  France.  The  author  of  these  remarks,  whilst 
lately  in  Italy,  learnt  from  an  Italian  landed  proprietor,  that  certain  laws 
have  been  passed,  requiring  proprietors  who  cut  down  so  many  acres  of 
forest,  to  plant  a  certain  quantity  of  new  ground  in  proportion.  Encourage- 
ment is  also  given  to  proprietors  to  sell  forest  land  to  Government,  on  account 
of  the  difSculty  of  protecting  forests  belonging  to  individual  proprietors. 
There  are  in  Italy  immistakeablo  signs,  which  do  not  fail  to  strike  even  a 
casual  traveller  of  the  evils  arising  from  the  destruction  of  its  forests.  Only 
last  December,  an  inundation  of  the  Amo  took  place,  which  laid  most  of  the 
town  of  Pisa,  and  the  coimtry  for  many  miles  around,  imder  water ;  a  great 
massive  stone  bridge  was  carried  away,  and  the  water  rose  so  high  in  the 
streets,  that  the  inhabitants  of  the  lower  storeys  had  to  take  refuge  in  the 
higher  storeys.  The  only  means  of  intercourse  for  two  days  was  by  boats. 
There  were  two  large  churches,  on  the  floors  of  which  a  thick  layer  of  mud 
was  left.  In  the  street  leading  towards  the  railway  station,  which  is  on 
rather  a  higher  level  than  the  other  streets,  the  flood  had  left  its  muddy  mark 
on  the  walls  of  the  houses,  both  outside  and  inside,  to  a  height  of  fully  ten 
feet  above  the  street  footpath.  A  most  pitiable  sight  it  was,  two  days  after 
the  Amo  had  sunk  within  its  usual  limits,  to  witness  the  inhabitants  removing 
from  their  shops  and  rooms  their  furniture,  goods,  and  wares,  drenched. 
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Bmeared,  and  rendered  almost  completely  useless  hy  three  days'  immersion 
in  the  muddy  waters  of  the  river.  Now  it  is  to  he  presumed  that,  when  the 
churches  and  houses  of  Pisa  were  huilt,  inquiry  must  have  teen  made  hy 
the  inhahitants  and  magistrates  as  to  the  heights  of  the  highest  floods  of  the 
Amo.  The  fact,  therefore,  that  in  December  last  a  flood  rose  so  high  that 
the  people  would  have  heen  drowned  in  the  churches  and  houses  had  they 
remained  in  them,  is  a  clear  proof  that  this  river  is  subject  now  to  greater 
floods  than  in  olden  times. 

"In  our  Indian  Empire,  about  twenty-five  or  twenty-six  years  ago,  this 
subject  forced  itself  on  the  attention  of  the  different  local  governments, 
chiefly  in  consequence  of  complaints  of  an  alarming  diminution  of  water 
supply  in  the  irrigation  districts. 

"Preliminary  inquiries  were  set  on  foot,  and  numerous  reports  were 
obtained,  which  were  sent  home  for  the  conaideratiqp  of  the  Board  of 
Directors. 

"One  of  these  reports— by  JDt:  ffifeo/;,  dated  9th  March,  1 8i6— contains 
the  following  passage : 

"  '  In  the  coUectorate  next  Bombay,  all  the  inhabitants  concur  in  stating 
that  since  the  tract  has  been  denuded  of  forest,  the  springs  have  left  the 
uplands,  that  the  climate  has  become  greatly  drier,  the  season  moi-o 
uncertain,  and  the  land  less  fertile.  Effects  of  the  same  kind  have  been 
experienced  in  the  Neilgherry  Hills.' 

"In  the  year  1827,  the  Board  of  Directors  sent  a  despatch  to  the  Supreme 
Government,  requestiag  the  attention  of  the  authorities  to  the  effect  of  trees 
on  the  climate  and  productiveness  of  districts. 

"In  consequence  of  these  instructions,  the  Supreme  Government  of 
Calcutta  issued  orders  for  more  detailed  information,  and  employed  the  ablest 
men  they  could  find  to  di-aw  out  further  reports.  These  reports  having 
established  beyond  doubt  that  evU  had  already  risen  to  a  large  extent  from 
the  general  destruction  of  forests,  regulations  were  drawn  out  for  the 
conservation  of  forests ;  and  conservators  were  appointed,  with  numerous 
inspectors  to  see  that  the  regulations  were  enforced. 

"  To  show  the  character  of  the  reports  by  wliich  our  Indian  Government 
was  guided  in  this  matter,  the  following  extracts  may  be  given  from  one  of 
them : 

"  '  During  the  whole  of  my  tour  in  Coorg  and  Mysore,  I  have  endeavoured 
to  collect  information  bearing  on  this  important  question ;  and  the  facts  thus 
elicited  go  to  prove,  that  a  tropical  forest  is  the  alma  mater  of  springs  and 
streams.  Various  instances  have  been  brought  to  my  notice  of  springs  and 
small  streams  having  become  quite  dry,  since  the  forest  was  cleared  away 
in  their  neighbourhood;  whilo  in"  numerous  cases,  those  that  used  to  bo 
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perennial,  only  contain  water  now,  during,  and  for  a  short  period  after,  the 
monsoon. 

"  'At  the  same  time,  the  natives  of  the  district  complain  that  of  late  years 
their  country  has  hecome  hotter  and  drier  for  want  of  rain,  and  that  rice 
crops  have  been  diminished  or  lost  from  a  failure  of  water  in  streams  that 
used  to  run  throughout  the  year.  These  changes  they  attribute  to  the 
cutting  down  of  forests  for  cofifee  estates.' 

"  The  reporter's  own  opinion  is  thus  expressed : 

"  '  That  the  cutting  down  of  forests  in  Coorg  has  rendered  both  the  earth 
and  the  air  drier,  is  clearly  shown  by  perennial  streams  having  become 
periodical,  by  many  plants  perishing  that  used  to  flourish,  and  by  other 
remarkable  changes  in  natural  phenomena.' 

"  In  a  recent  Mauritius  paper,  it  was  stated  that  the  culture  of  the  sugar- 
cane had  of  late  become  so  precarious  in  the  island  owing  to  the  excessive 
dryness  of  the  au-,  consequent  on  the  cutting  down  of  the  native  forests, 
that  the  Government  had  appointed  a  conmiission  to  investigate  the  matter 
and  suggest  some  remedy.  The  commissioners'  report  entirely  confirmed 
the  prevailing  impression,  that  streams  once  unceasing  and  copious  wore 
gradually  drj-ing  up,  and  that  the  cause  was  to  be  found  in  the  constantly 
diminishing  area  of  forest  land,  in  order  to  bring  more  land  under  cultivation. 
What  the  resolution  of  the  Mauritius  Government  has  been,  is  imkno'mi  to 
the  anthor  of  these  remarks ;  but  in  the  report  by  the  secretary  of  the 
island,  he  suggests  whether,  besides  carefully  preserving  what  remained  of 
the  forests,  '  the  Guardian  of  the  Woods  and  F^itests  should  not  be  charged 
with  replanting  those  that  hare  disappeared.' 

"  In  America,  the  Massachusetts  State  Agricultural  Society  has  lately 
voted  a  sum  of  10,000  dollars  to  any  proprietor  who,  in  the  next  five  ycare, 
shall  have  planted  the  largest  quantity  of  land. 

"In  one  of  our  Australian  colonies,  steps  have  recently  been  taken  by  the 
local  Government  to  organize  a  department  for  the  preservation  and  extension 
of  forests.  A  superintendent,  with  officers  under  him  in  difierent  districts, 
has  been  appointed  at  the  public  expense  to  attend  to  tliis  matter.  The 
newspaper  which  mentioned  the  resolution  so  come  to,  stated  that  last  year, 
in  a  particular  district  named,  the  fall  of  rain  had  been  only  17  inches ; 
whereas,  twenty  years  ago,  the  mean  annual  rainfall  of  the  district  was  37 
inches. 

"  In  Scotland,  it  having  been  considered  desii-able  to  encourage  extensive 
planting,  for  the  sake  of  shelter,  and  also  of  providing  useful  timber,  the 
Highland  and  Agricultural  Society  bestowed  prizes,  wliich  commenced  so 
far  back  as  the  year  1810,  and  still  continue.  These  prizes  have  been  of 
different  kinds— sometimes  several  gold  medals,  yearly  distributed,  containing 
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suitable  inscriptiong,  sometimes  pieces  of  jilate,  eacli  of  the  value  of  ten 
guineas.  These  prizes  are  awarded  to  proprietors  who  have  planted  the 
largest  quantity  of  trees  of  suitable  kinds.  The  result  has  been  to  lead  to 
the  extension  of  forests,  especially  in  the  Highlands. 

"What  can  the  local  Government  of  Malta  do  towards  carrying  out 
these  views  ? 

"  Looking  at  what  has  been  done  by  other  governments,  the  measures 
adopted  bj'  them  may  be  fitly  classed  under  two  heads, — repressive  and 
encouraging. 

"1.  In  most  countries  one  of  the  laws  is  to  punish  criminally  any  one 
who  goes  into  a  forest,  belonging  whether  to  government  or  to  individual 
proprietors,  and  cuts  down  or  injures  a  tree. 

"  In  France  and  Italy,  individuals  are  not  at  liberty  to  cut  down  trees, — 
at  least  any  considerable  number,— without  first  communicating  with  the 
district  forest  oflSccr,  who  sees  that  the  trees  proposed  to  bo  cut  are  of  mature 
age. 

"  2.  As  to  the  second  class,  it  will  be  observed  that  France  has  for  each 
of  the  last  ten  years  voted  out  of  the  National  Exchequer  1,000,000  of 
francs  to  aid  proprietors  in  planting.  Howards  of  a  pecuniary  nature,  in 
the  form  of  prizes,  are  given  even  by  private  societies  in  America  and 
Scotland. 

"  It  was  stated  to  the  author  of  these  remarks,  whilst  lately  in  Malta,  by 
a  well-infoiTtted  gentleman,  a  native  of  the  island,  that  one  of  the  Grand 
Masters  of  the  Order  of  St.  John,  to  whom  the  island  formerly  belonged, 
being  desirous  to  multiply  the  number  of  trees,  proclaimed  that  he  would 
give  a  piece  of  money  (the  value  of  which  was  equal  to  three  farthings 
English)  for  every  carouba  tree  planted  after  the  date  of  his  proclamation  ; 
and  that  the  appeal  was  so  generally  responded  to,  that  most  of  the  carouba 
trees  now  on  the  island  originated  in  that  way. 

"  Perhaps  in  these  days,  it  would  be  better  to  adopt  measures  of  encourage- 
ment than  measures  of  repression. 

"At  the  same  time,  it  is  right  that  woods  should  be  protected  from 
trespassers,  and  a  penalty  imposed  on  persons  cutting  or  injuring  trees 
belonging  to  others.  Even  in  regard  to  the  liberty  of  proprietors  to  cut 
trees  on  their  own  estates,  it  should  not  be  without  notice  first  to  the  district 
inspector,  that  he  might  judge  of  the  reasonableness  of  the  act. 

"  With  regard  to  the  nature  of  the  encouragement  which  might  be  given 
by  the  local  Government  of  Malta,  there  is  perhaps  less  difiaculty  than  in 
most  other  countries.  A  very  large  proportion  of  the  island  belongs  to  Govern- 
ment, especially  the  hilly  parts,  which  have  been  retained  probably  in  view 
of  their  military  importance.    Now  the  highest  parts  of  the  island  are  the 
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roost  important  for  forests  as  rain-producers,  and  are,  at  the  same  time, 
almost  worthless  for  crops,  there  being  little  or  no  soU  on  the  high 
grounds. 

"  Therefore,  if  the  Government  resolve  to  have  these  hills  planted,  there-can 
be  no  obstacle.  They  have  only  to  appoint  a  forest  superintendent,  -with  a 
certain  sum  at  his  disposal,  to  import  trees  or  raise  them  by  seed,  and  then 
form  a  strong  fence,  to  protect  from  trespasses  by  stock.  AU  the  principal 
highways  of  the  island  are  maintained  by  the  Government ;  so  that,  if  trees 
were  planted  along  these  roads,  they  could  be  looked  after  by  the  road 
surveyors.  If  planted  on  the  field  side,  a  law  would  require  to  be  passed, 
prohibiting  the  proprietor  and  his  tenants  from  injuring  them.  The 
different  district  magistrates,  who  keep  up  the  district  roads,  might  bo  bound 
to  plant  and  maintain  trees  along  them.  Such  a  law  prevails  both  in  Germany 
and  France. 

"A  separate  sum  should  be  voted  to  any  proprietor  who  shall  have 
planted  the  greatest  number  of  acres  in  a  given  number  of  years— the  trees, 
of  course,  being  in  a  thriving  condition  at  the  time  of  the  inspection,  and 
of  suitable  kinds. 

"  There  need  bo  no  difficulty  in  finding  various  kinds  of  trees  suitable  for 
forming  plantations.  They  should  be  evergi'ccns,  so  that  there  shall  always 
be  leaves  on  them.  The  carouba  tree,  tlie  loquat,  cypresses,  pines  of  various 
kinds,  date-palms,  thuyas,  laurels,  rhododendrons,  aucubas,  and  oaks,— all 
thrive  now  in  the  island,  and  some  of  them  thrive  better  in  rocky  soil  than 
anywhere  else.  But  there  are  vaiious  other  plants  and  trees,  not  deciduous, 
and  with  broad  leaves,  which  could  be  easily  suggested  by  any  botanist 
whom  the  colonial  Government  may  be  pleased  to  consult. 

"  Much  has  been  done  for  the  improvement  of  Malta  in  past  times.  Some 
of  the  Grand  Masters,  under  the  old  regime,  left  many  substantial  proofs  of 
their  wisdom  and  energy.  Since  the  island  came  under  British  rule,  several 
governors  have  commenced  or  completed  works,  for  which  their  memory 
also  is  greatly  revered.  But  the  measures  recommended  in  the  foregoing 
remarks,  would  exceed  all  former  undei-takings  in  importance  and  useful- 
ness,— by  the  effect  they  would  have  in  ameliorating  the  climate,  increasing 
the  productiveness,  promoting  the  healthiness,  and  adding  to  the  beauty  of 
the  island." 

CTo  be  coutiiuied.) 
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THE  BEET  EOOT  SUGAR  INDUSTRY  12?  THE  Uls^ITED 

STATES. 

Concluded  from  page  371. 

The  extracts  which  -were  given  ia  a  pl•e^4ous  number  from 
Professor  Goessman's  lecture,  chiefly  related  to  the  growth  of  the 
Beets  and  the  analyses  of  the  juice.  In  the  third  and  concluding  part 
of  his  lecture  the  Professor  details  the  method  by  -which  he  extracted 
sugar  from  the  juice,  with  the  per  centage  he  was  able  to  obtain. 
Prom  this  paii  of  his  lecture  the  following  extracts  are  taken  : — 
"  In  the  course  adopted,  I  adhered,  as  much  as  possible,  to  the  modes  and 
the  means  which  intelligent  beet  sugar  manufacturers  apply,  and  modified 
my  plan  merely  to  suit  the  peculiar  circumstances  under  which  I  was 
obliged  to  work. 

"  I  took  fifty  pounds  of  Electoral  beet  juice  (October  18th,)  in  a  suitable 
copper  kettle  and  heated  it  quickly  but  carefuUy  to  80°  C,  to  produce  the 
coagulation  of  the  albuminous  substances.  I  then  removed  the  vessel  from 
the  source  of  heat,  and  stin-ed  into  the  liquid  one-half  of  one  per  cent,  of 
caustic  lime,  which  had  been  changed  into  milk  of  lime.  The  heat  was  then 
applied  again  and  the  liquid  rapidly  raised  to  its  boiling  point,  and  as  soon 
as  the  steam  produced  at  the  bottom  of  the  vessel  began  to  force  its  way 
through  the  compact  mass  of  scum  covering  the  surface,  the  heat  was 
discontinued  and  the  clear  liquid  was  separated  from  the  scum,  after  ten  to 
fifteen  minutes  standing,  by  means  of  a  syphon.  The  scum  itself  was  sub- 
sequently placed  upon  a  filter  consisting  of  cloth,  and  the  filtrate  passed 
through  a  thin  layer  of  coarse  boneblack  to  render  the  juice  clear.  The 
previous  treatment  of  the  juice  of  the  sugar  beet,  which  is  called  the  process 
of  defecation,  aims  at  the  foUoTs-ing  alteration  of  its  constituents.  The 
heating  of  the  juice  to  80°  C.  causes  the  coagulation  of  the  albuminous 
substances  and  protects  them  somewhat  against  the  disintegrating  reaction 
of  the  caustic  lime,  and  particularly  of  the  caustic  potassa  and  soda,  which 
result  from  the  action  of  the  caustic  Hme  upon  the  organic  and  inorganic 
compounds  of  these  alkalies  in  the  beet  juice.  The  excess  of  caustic  lime 
renders,  at  a  higher  temperature,  the  oxalic  acid,  the  citric  acid,  and  the 
phosphoric  acid  largely  insoluble,  and  thus  causes  their  partial  removal  in 
common  with  gum,  fat,  pectose,  and  extractive  substances  in  the  form  of  a 
precipitate.  The  asparagin  is  changed  into  asparaginic  acid  and  ammonia, 
which  continually  escapes,  with  that  amount  of  the  latter  which  results  from 
the  constant  decomposition  of  a  poi-tion  of  nitrogenous  substance  which 
remained  in  solution.    The  organic  base,  betain,  is  liberated  from  its  com- 
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bination  -with  one  of  the  organic  acids,  and,  being  very  soluble,  accompanies 
the  larger  proportion  of  tbe  compounds  of  the  asparaginic  acid  and  the 
alkalies  tlirough  tbe  various  operations  connected  witb  the  crj-stallization  of 
the  sugar  into  the  molasses.  The  sugar ,forms  a  definite  soluble  combination 
■with  lime,  and  by  its  presence  keeps  also  a  large  amoimt  of  otherwise 
insoluble  lime  compounds  in  solution.*  There  are  various  rules  regarding 
the  amount  of  caustic  lime  required  to  accomplish  the  desired  result  of  an 
economical  separation  of  the  sugar  from  its  accompanying  substances,  but  they 
aU  aim  at  an  excess  of  caustic  Hme  in  the  process  of  defecation.  The  excess 
favours  the  formation  of  insoluble  basic  lime  compounds,  the  subsequent 
disintegration  of  soluble  albuminous  substances,  and  particularly  it  shoi-tens 
the  entire  process  of  defecation,  a  result  most  desirable  for  the  production  of 
a  copious  precipitation,  wliich  would  be  more  or  less  interfered  with  in 
case  the  liberated  alkalies  wore  permitted  to  continue  their  disintegrating 
influence  upon  the  scum  for  any  length  of  time.  A  successful  defecation, 
considering  everything  else  equally  favoui-able,  aids  in  an  unusual  degree 
the  entire  subsequent  process.  To  remove  the  foreign  substances  from  the 
beet  juice  rather  by  precipitation  than  by  disintegration,  ought  to  bo  the 
aim  of  the  beet  sugar  manufacturer,  yet  those  who  claim  superior  results, 
(JeHnskc,)  remove  it  seems  but  fifty  per  cent,  of  soluble  non-saccharine 
constituents  of  the  juice.  No  other  process  connected  with  the  beet  sugar 
manufacture  has  been  more  frequently  discussed  than  that  of  defecating  the 
juice,  and  there  prevails  a  greater  diversity  of  opinion  among  manufacturers 
on  that  point,  with  the  exception  probably  of  the  most  efiicieut  and  at  the 
same  time  the  most  economical  means  of  securing  the  juice  from  the  roots, 
than  on  any  other  point  coimected  with  the  business. 

"  The  defecated  juice,  obtained  as  above  described,' was  of  a  light  yellow 
colour,  transparent,  and  of  a  strong  alkaline  reaction.  To  secure  the  full 
effect  of  the  limo  in  solution,  I  concentrated  the  juice  in  an  open  copper 
vessel  by  means  of  a  steam  bath  to  30°  Brix,  and  treated  it  at  50"  C,  with 
carefully  washed  carbonic  acid  gas  until  the  precipitate  of  carbonate  of  limo 
settled  readily  to  the  bottom.f  The  clear  solution  was  heated  to  95°  to 
100°  C,  and  subsequently  passed  through  a  bone-black  filter,  which  was 
kept  by  means  of  steam  at  95°  C.  I  used  one  pound  of  bone-black  for  every 
pound  of  sugar  in  the  juice.  The  solution  thus  obtained  was  carefully 
evaporated  to  crystallization,  and  the  sugar  collected  at  three  different 

"  *A  well  defecated  juice  contains  about  twice  as  much_  caustic  lime  in 
solution,  as  limo  water  does. 

"t  From  0-08  to  0'09  per  cent,  of  caustic  lime  is  frequently  left  in  solution 
to  be  removed  by  bone-black  afterwards.  From  10  to  '20  lbs.  of  bone-black 
are  used  for  every  100  lbs.  of  beet  roots. 
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times.  It  amounted  to  somewliat  more  than  eight  per  cent,  with  separation 
still  going  on  slowlj'.  The  operation  was  several  times  repeated  with  the 
juice  of  the  Electoral,  and  of  the  best  Imperial  heet,  and  the  sugar  resulting 
was  firm  in  grain  and  of  good  colour.  Experiments  on  a  smaller  scale 
yielded  from  a  juice  which  contained  13'19  per  cent,  of  sugar,  9-4  per  cent, 
in  a  crystallized  form,  which  has  been  valued  by  experienced  sugar  refiners 
at  from  8'5  to  9  cents  per  pound  for  refining  purposes.  Being  obliged  to 
work  without  a  vacuum  pan,  &c.,  and  obtaining  as  stated  eight  per  cent,  of 
a  good  sugar,  worth  at  least  eight  cents  per  pound,  I  feel  quite  entitled  to 
say  that  the  sugar  beets  raised  upon  the  college  farm,  particularly  the 
vilmoiin  and  the  electoral,  though  not  of  the  highest  order,  are  well 
qualified  for  the  economical  manufacture  of  beet  sugar.  With  proper  care 
in  selecting  good  seeds  and  a  fit  soil,  it  is  quite  apparent  that  the  sugar  beet 
promises  with  us  as  good  results  as  in  Europe.  Our  long  and  moderately 
warm  fall  season  may  even  give  us  a  decided  advantage  over  many  localities 
in  Europe,  a  question  which  good  native  sugar  beets  are  most  likely  soon  to 
decide. 

"Our  method  of  planting  the  sugar  beet  did  not  promise  more  than  18,000 
plants  per  acre,  which  according  to  our  actual  test  jiroduced  roots  equal  to 
about  one  and  one-fourth  pounds  each.  In  case  the  implements  on  hand 
would  have  allowed  to  carry  out  the  proposed  arrangement,  (the  rows  but 
twenty  inches  apart  and  the  individual  plants  eight  inches  from  each  other 
in  the  rows,)  from  28,000  to  28,500  plants  might  have  been  raised,  whicli  at 
the  same  average  weight  of  tlio  roots  would  amount  to  32,000  or  34,000 
pounds  per  acre.  At  this  rate  of  production,  it  is  quite  safe  to  say  that  from 
1900  to  2000  pounds  of  sugar  would  be  its  produce  per  acre.  These  figures, 
which  are  as  will  be  conceded  well  supported  by  actual  tests  here  and  else- 
where, oblige  mo  to  alter  the  valuation  of  the  produce  per  acre  from  that  of 
my  first  report.  For  obvious  reasons,  I  adopt  hero  again  rather  the  lowest 
rates  than  the  higher  ones,  although  the  field  on  which  the  experiments 
were  made,  was  by  no  means  equal  in  fertility  to  the  alluvial  soil  of  the 
Connecticut. 

Dols. 

Sugar,  1900  pounds,  at  eight  cents  per  pound  ....  152'00 

Molasses  for  feeding  purposes    3'66 

Press-cakes,  i=<17-40,  crowns,  $4-00    21-40 

Leaves,  as  manure  or  fodder   12-00 

Dols.  189-06 

"To  this  amount  should  be  added  the  profit  on  fodder  converted  into  milk, 
beef,  and  manure. 

"Making  allowance  for  exceptionally  good  results,  which  are  in  Germany, 
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for  instance,  2270  pounds  of  sugar  per  aero,  29'60  dole,  would  have  to  be 
added  to  tho  above  sum.  Adding  one  cent  to  the  value  of  each  pound  of 
sugar,  which  considering  our  present  market  prices  seems  to  he  warranted, 
would  be  15-20  dels,  more,  making  tho  entire  yield  222-86  dels,  per  acre. 
There  are  also  incidental  profits  arising  in  the  manufacture  of  sugar,  which 
benefit  particularly  the  agricultural  interest,  which  were  not  enumerated  in 
my  former  report.  Two  sources  of  additional  profit  deserve  particular 
attention  here.  The  process  of  defecation  requires  tho  application  to  the 
juice  of  from  one  to  several  per  cent,  of  caustic  lime.  The  scum  resulting 
from  this  operation  contaios  a  large  percentage  of  phosphoric  acid,  magnesia, 
nitrogenous,  and  non-nitrogenous  organic  constituents  of  the  beet  juice,  a 
considerable  quantity  of  caustic  and  carbonate  of  lime,  and  these  are  in  such 
a  state  that  they  may  serve,  after  some  composting,  as  an  efiicient  fertilizer. 
In  its  original  condition,  it  consists  of  about  60  per  cent,  of  water,  22  per 
cent,  of  organic  substances,  and  18  per  cent,  of  inorganic  substances,  and 
has  been  coimted  in  this  state  equal  to  its  own  weight  of  stable  manure. 
This  mass  is  frequently  pressed  to  save  sugar,  and  varies  of  course  somewhat 
in  its  composition.  One  acre  of  beet  roots  causes  the  production  of  about 
750  pounds  of  pressed  scum  of  the  following  composition  : — 

Pounds. 


Caustic  and  carbonate  of  lime    254-80 

Potassa  and  soda   3-00 

Magnesia   H-20 

Phosphoric  acid   H-20 

Sulphuric  acid  . ,   -30 

Nitrogen   11-80 

Organic  substances    300-00 

Water   151-70 


75000 

"The  refuse  matter  (spodium,)  resulting  from  the  clarification  and  decoloriza- 
tion  of  the  sugar  solution,  is  also  worth  mentioning  in  this  connection,  as 
an  important  source  of  an  excellent  material  for  the  manufacture  of  super- 
phosphate. The  peculiar  benefits  which  the  agricultural  interests  of  a 
country  derive,  directly  or  indirectly,  from  the  introduction  of  the  beet 
sugar  industry,  under  judicious  management,  have  never  been  seriously 
questioned.  I  express  but  the  prevailing  opinion  of  European  agriculturists, 
when  I  again  assert,  that  wherever  the  promotion  of  rational  principles  in 
agricultural  pursuits  is  a  desirable  object,  or  where  a  declining  productive- 
ness of  the  soil  calls  for  etficicnt  assistance,  there  it  will  be  found  of 
inestimable  service  to  study  the  ways  and  means  by  which  the  true  relation 
of  the  various  farm  crops  to  the  sugar  beet  have  been  ascertained,  and  the 
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beet  sugar  manufacture  rendered  a  lucrative  agricultural  and  industrial 
business." 

In  concluding  his  report,  Professor  Goessman  considers  with  care 
and  impartiality  the  probability  of  the  beet  sugar  manufacture 
proving  profitable  in  the  TJnitcd  States,  and  draTvs  favourable 
conclusions  from  the  difficulties  which  have  been  overcome  on  the 
Continent  of  Europe,  from  the  higher  prices  of  sugar-  obtained  in 
the  States,  and  from  other  considerations.  He  seems  scarcely  to 
estimate  sufficiently  the  difficulty  of  procuring  labour,  for  though 
beet  sugar  machinery  has  been  brought  to  a  high  state  of  perfection, 
the  beet  culture  necessitates  the  employment  of  a  considerable  amount 
of  hand  labour,  of  a  sort,  we  should  think,  not  easy  to  procure  in 
quantity  in  the  United  States, 


ON  A  STEAM  JET  FOR  EXHAUSTING  AIR,  &c, 
From  a  Paper  by 
C.  AY.  SiEME}fs,  Esq.,  D.C.L., 
In  the  Froceedinga  of  the  Institution  of  Meclmtical  Idigitieeri, 


The  steam  jet,  although  it  has  been  used  with  such  remarkable 
success  for  producing  a  current  of  air  to  form  an  artificial  draught 
in  locomotive  and  portable  engine  boilers,  has  hitherto  been  ex. 
tremely  limited  in  its  application  to  other  purposes ;  for  though 
its  simplicity  for  the  propulsion  of  air  is  a  great  recommendation, 
the  effect  realized  from  a  given  expenditure  of  steam  has  been 
extremely  unsatisfactorj-,  in  comparison  with  the  results  of  the 
same  steam  in  working  an  engine  and  air-pump. 

In  an  improved  steam  jet  a  very  thin  annular  jet  of  steam  is 
employed,  in  the  form  of  a  hollow  cylindrical  column,  discharged 
from  an  annular  orifice  between  two  conical  nozzles,  the  steam 
being  sujipliod  from  a  pipe  between  the  two  nozzles.  The  inner 
nozzle  can  be  adjusted  up  or  down  by  a  hand  screw,  so  as  to 
diminish  or  increase  the  area  of  the  annular  orifice  between  the 
two  nozzles  for  regulating  the  quantity  of  steam  issuing.    The  air 
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to  be  propelled  by  the  steam  jet  is  admitted  from  another  pipe 
through  an  exterior  anmilar  orifice  surrounding  the  steam  jet,  and 
also  through  the  centre  of  the  hollow  jet.  The  tube  into  which 
the  steam  jet  issues  is  made  of  conical  shape  at  the  bottom,  so  as 
to  form  with  the  outer  nozzle  a  rapidly  converging  annular  passage 
for  the  entrance  of  the  air,  and  the  width  of  this  air  passage  is 
regulated  by  adjusting  the  outer  nozzle  by  means  of  a  nut  at  the 
bottom.  The  tube  continues  to  converge  very  gradually  for  some 
distance  above  the  jet  orifice,  the  length  of  the  convergent  portion 
increasing  with  the  width  of  the  outer  annular  air  orifice,  and  also 
with  the  steam  pressure  employed ;  the  most  advantageous  length 
varies  from  twelve  to  twenty  times  the  width  of  the  annular  air 
orifice,  the  object  being  to  ensure  the  complete  commingling  of  the 
steam  and  air  within  the  length  of  the  mixing  chamber,  beyond 
which  the  tube  gradually  increases  in  diameter  in  a  parabolic  curve 
to  the  upper  end.  A  tapering  spindle  is  sometimes  fixed  in  the 
centre  of  the  inner  nozzle,  and  carried  up  through  the  mixing 
chamber,  for  the  pui-pose  of  preventing  reflux  through  the  centre 
of  the  combined  current. 

The  results  of  a  long  series  of  experiments  with  this  form  of 
steam  jet,  both  for  exhausting  and  compressing  aii-,  have  led  to  the 
following  conclusions : — 

First,  that  the  quantity  of  air  delivered  per  minute  by  a  steam 
jet  depends  upon  the  extent  of  surface  contact  between  the  air  and 
the  steam,  irrespective  of  the  steam  pressure,  up  to  the  limit  of 
exhaustion  or  compression  that  the  jet  is  capable  of  producing. 

Second,  that  the  maximum  degree  of  vacuum,  or  of  pressure 
attainable,  increases  in  direct  proportion  to  the  steam  pressure 
employed,  other  circumstances  being  similar. 

Third,  that  the  quantity  of  air  delivered  per  minute  within  the 
limits  of  cfiectivc  action  of  the  apparatus,  is  in  inverse  relation  to 
the  weight  of  air  acted  upon,  and  that  a  better  result  is  therefore 
realized  in  exhausting  air  than  in  compressing  it. 

Fourth,  that  the  limits  of  air  pressure  attainable  with  a  given 
pressure  of  steam  are  the  same  in  compressing  and  in  exhausting, 
within  the  limits  of  a  perfect  vacuum  in  the  latter  case, 
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The  following  Table  gives  the  results  obtained  with  the  steam 
jot  arranged  as  an  exhauster  for  drawing  air  out  of  a  closed  vessel 
having  a  capacity  of  225  cubic  feet.  The  last  four  columns  show 
the  vacuum  produced  in  the  vessel,  measured  in  inches  of  mercury, 
when  the  exhauster  had  continued  in  action  for  the  length  of  time 
indicated  in  the  first  column.  The  pressure  of  steam  in  the  boiler 
was  45  lbs.  per  square  inch,  and  the  sectional  area  of  the  annular 
steam  orifice  of  the  jet  was  varied  from  0'05  to  0-20  square  inch. 

Experiments  with  steam-jet  exhauster,  exhausting  air  from  a  closed 

vessel. 


Time 
OP 

Area  ou  Annular  Orifice  op  Steam  Jet. 

Action. 

O'Oo  sq.  in. 

0-10  sq.  in. 

0'15  sq.  in. 

0-20  sq.  in. 

Minutes. 

Vacuum. 
Inches  of 
Mercury. 

Vacuum. 
Inches  of 
Mercury. 

Vacuum. 
Inches  of 
Mercury. 

Vacuum. 
Inches  of 
Mercury. 

1  .. 

, .      9     .  . 

..     10  .. 

..    H  .. 

.  .  8* 

2  .. 

..13  .. 

..     13*  .. 

..    13*  .. 

.  .  13 

3  .. 

..    14*  .. 

..     15  .. 

..    I6i  .. 

..  151 

4  .. 

..    15*  ., 

..     15*  .. 

..    17i  .. 

..  17 

5  .. 

..    15f  .. 

..  15^.. 

..18  .. 

..  I7f 

6  .  . 

..    18*  .. 

..  18i 

7  .. 

..    18|-  .. 

.  .  18* 

The  system  has  been  applied  to  pneumatic  despatch  tubes,  in 
which  the  steam  jet  has  a  great  advantage  in  simplicity  and  first 
cost,  and  in  the  small  amount  of  space  required.  One  of  the  prin- 
cipal lines  in  London  was  worked  experimentally  by  means  of  three 
steam -jet  exhausters,  so  arranged  that  all  three  drew  air  out  of  the 
same  tiibe,  the  steam  being  supplied  to  them  by  the  same  steam  pipe. 
"When  working  with  these  three  exhausters,  the  mean  speed  of  a 
piston  carrier  travelling  through  the  tube  from  Charing  Cross  to 
Telegraph  Street  was  14  J  miles  per  hour.  The  vacuum  maintained 
in  the  tube  was  equivalent  to  10  inches  of  mercury,  the  steam 
pressure  being  40  lbs.  per  square  inch,  and  the  quantity  of  coal 
consumed  under  the  boiler  was  56  lbs.  per  hour, 
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EvAPOBATioN  OF  SuGAK. — ^Anothor  application  of  the  improved 
steam  jet  is  to  the  evaporation  of  sugai-.  In  consequence  of  the 
remarkable  results  obtained  with  this  steam-jet  exhauster,  it  is 
proposed  by  3Ir.  E.  A.  Eobertson,  of  London,  to  apply  it  to  sugar 
boiling  in  the  West  Indies,  and  he  has  communicated  to  the  writer 
tlie  following  notes  on  the  subject : — 

"The  steam-jet  exhauster  has  been  employed  expeiimentally  with 
considerable  success  in  exhausting  vessels  for  evaporating  liquids  in 
vacuo,  and  its  application  for  this  purpose  promises  to  become  of 
great  value  in  the  colonies  for  evaporating  cane  juice,  principally 
on  account  of  the  simplicity  of  the  arrangement.  The  great  loss 
and  deterioration  consequent  on  the  high  temperature  to  which  cane 
juice  must  be  exposed  for  evaporating  it  on  the  old  system  in  open 
pans  are  well  known,  and  many  ingenious  pans  have  been  invented, 
and  to  some  extent  worked,  for  evaporating  at  low  temperatures ; 
but  on  account  of  the  improved  pans  being  either  very  much  more 
costly,  or  requiiing  much  more  skilled  attention  to  work  them,  the 
greater  part  of  the  sugar  produced  is  stiU  made  on  the  old  and 
wasteful  plan.  Of  all  the  contrivances  for  evaporating  at  low 
temperatm-es,  the  ordinary  vacuum  pan,  exhausted  by  pumps,  is  at 
present  the  best  when  carefully  designed,  and  in  it,  under  favour- 
able circumstances,  very  rapid  evaporation  can  be  produced  at  low 
temperatures.  In  the  sugar-growing  colonies,  however,  almost 
every  circumstance  is  unfavourable  for  this  mode  of  working :  the 
water  required  for  condensing  the  vapom-  from  the  evaporating  pan 
is  warm,  and  consequently  must  be  used  in  large  quantities,  thereby 
necessitating  large  pumps  for  its  removal,  and  for  exhausting  the 
pan  ;  the  pumps  and  motive  power  thus  fonn  together,  with  the 
pan,  a  very  costly  apparatus,  which  requires  a  considerable  amount 
of  skilled  attention,  often  not  obtainable,  and  frequent  repairs. 

"  On  the  contrary,  a  vacuum  pan  exhausted  by  the  steam-jet 
exhauster  is  a  verj-  simple  apparatus,  only  requiring  a  supply  of 
steam  at  a  moderate  pressure  for  the  jet  which  exhausts  the  vapour 
given  off  by  the  boiling  solution  of  sugar  or  other  liquid  in  the  pan, 
and  the  steam  and  vapour  together  are  then  passed  through  the 
heating  tubes  of  the  pan,  thereby  producing  evaporation.  The 
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area  of  the  steam-jet  is  regulate;!  hy  a.  hand  wliotl.  By  tliis 
arrangement  the  costly  vacuum  pumps  and  the  steam  engine,  or 
other  motive  power,  are  dispensed  with,  as  well  as  the  condenser 
and  its  supply  of  condensing  water,  the  latter  being  in  many  places 
a  consideration  of  vital  importance,  and  in  their  stead  is  substituted 
the  steam-jet  exhauster — a  comparatively  cheap  and  simple  appara- 
tus requiring  little  or  no  attention,  and  not  liable  to  get  out  of 
order. 

"Experiments  on  this  mode  of  evaporating  have  been  so  successful 
that  a  vacuum  pan  is  now  being  constructed  as  above  described, 
capable  of  evaporating  50  cubic  feet  of  water  per  hour,  in  which  it 
ia  estimated  that  a  vacuum  of  from  18  to  20  inches  of  mercury 
will  be  maintained.  The  usual  fonn  of  vacuum  pan  is  the  simplest 
arrangement  to  which  the  steam-jet  exhauster  can  be  applied  for 
the  purpose,  but  the  exhauster  can  with  equal  advantage  be  applied 
in  those  cases  where  vacuum  pans  are  worked  on  the  systems  known 
as  the  double  and  triple  effect.  It  has  been  successfully  employed 
to  exhaust  a  vacuum  pan  having  a  condenser  placed  high  enough 
above  the  ground  to  discharge,  by  gravitation  against  the  vacuum, 
the  condensing  water  in  which  the  vapour  fi'om  the  pan  was  con- 
densed ;  there  was  thus  left  only  the  air  and  a  very  small  quantity 
of  vapour  to  be  removed  by  the  exhauster,  which  in  this  case  was  a 
very  small  one,  not  using  sufiicient  steam  to  produce  evaporation. 

"The  steam-jet  exhauster  is  further  expected,  on  account  of  its 
cheapness  and  simplicity,  to  prove  very  useful  in  the  colonies  for 
draining  the  molasses  from  the  sugar  by  exhausting  the  air  from 
below  the  perforated  bottom  of  a  strainer  containing  the  undrained 
sugar,  the  pressure  of  the  atmosphere  then  driving  the  syrup  or 
molasses  through  the  sugar  and  perforated  bottom.  By  this  means 
the  crude  and  imperfect  mode  of  draining  by  gravitation,  and  also 
the  more  elaborate,  but  costly  and  troublesome  centrifugal  strainers 
can  be  superseded  with  advantage." 

Mechanical  engineers  have  long  received  with  respect  any  sug- 
gestions that  have  proceeded  from  the  fertile  brain  of  Dr.  Siemens  ; 
whatever  subject  he  has  touched  he  has  treated  with  the  sbility  of 
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a  master,  and  in  no  researches  has  he  heen  more  successful  than  in 
those  which  have  led  to  the  improvement — we  might  almost  say  to 
the  perfection — of  the  steam  jet.  He  has,  in  fact,  applied  the  prin- 
ciple of  the  Giffard's  injector  to  the  propulsion  of  air;  hut  though 
the  general  construction  of  the  steam  jet  and  the  injector  are  anala- 
gous,  their  mode  of  action  differs.  Veiy  much  must  yet  he  done, 
moreover,  hefore  the  steam  jet  can  he  of  much  use  for  maintaining 
a  vacuum  in  apparatus  for  the  concentration  of  sugar.  It  is  one 
thing  to  produce  a  vacuum  in  a  closed  vessel,  and  under  favourahle 
conditions,  and  a  more  difficult  one  to  maintain  it  in  a  vacuum  pan 
within  which  violent  ebullition  is  carried  on  ;  but  our  readers  will 
know  that  even  the  maximum  of  vacuum  hitherto  obtained  would 
be  practically  useless  for  a  vacuum  pan.  The  scheme  of  withdrawing 
the  vapour  from  a  vacuum  pan,  together  with  the  air,  by  means  of 
a  jet  is  not  a  promising  one.  The  total  number  of  cubic  feet  of 
vapour  that  would  so  need  to  be  removed  would  be  far  in  excess  of 
the  powers  of  the  jet.  If,  however,  the  water  were  to  he  removed 
by  a  barometric  tube,  the  jet  might  be  dispensed  with  altogether;  for 
we  have  seen  a  vacuum  maintained  by  an  ingenious  contrivance, 
whereby  the  air  was  carried  down  with  the  water,  and  this  vacuum 
was  much  more  perfect  than  the  best  that  has  hitherto  heen  main- 
tained by  the  jet.  Tet,  as  it  was  unequal  to  that  maintained  by 
air  pumps,  the  boiling  point  of  the  sugar  was  not  sufficiently 
reduced,  and  the  plan  had  to  be  discarded. 


BUENING  OF  A  BOSTON  SUGAR  REFINERY. 

A  destructive  fire  ocouiTed  on  -Thursday  evening,^n  the  large 
six-storey  building  known  as  the  Continental  Sugar  House  and 
Refinci-y  on  A  street,  South  Boston.  The  damage  is  estimated  at 
500,000  dols.  The  entire  building  was  destroyed,  together  with 
the  machinery.  One  hundred  and  fifty  men  are  thrown  out  of 
employment.  There  was  a  large  amount  of  stock  in  the  building, 
which  will  be  a  total  loss.  The  loss  is  supposed  to  be  partly 
covered  by  insurance  in  Boston,  New  York,  and  other  ofSces. 
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ON  THE  MANTJFACTUEE  OF  SUGAR  EE03I  THE  SUGAR- 
CANE; AND  THE  MACHINERY  EilPLOTED  THEREIN. 
Contimied  from  Page  62. 

Pakt  X. 

In  our  last  paper  upon  this  subject  we  treated  of  the  various 
an-angements  of  open  air  low  temperature  pans,  and  of  the  manner 
of  their  employment. 

Next  in  order  comes  the  system  of  manufacture  in  general  use  in 
Demerara,  in  which  the  clarified  juice  is  as  before,  concentrated  in 
the  Jamaica  train  up  to  a  density  of  about  24°  to  27°  Baume,  and 
the  concentration  is  then  finished  in  the  vacuum  pan. 

This  apparatus,  originally  invented  by  the  Hon.  Edward  Charles 
Howard,  in  1813,  has  been  of  enormous  practical  value  to  the  sugar 
manufacturer.  In  it,  advantage  is  taken  of  the  fact,  that  fluids 
win  boU  at  a  much  lower  temperature  when  the  pressure  of  the 
atmosphere  is  wholly  or  partially  removed  from  them,  than  when 
they  are  exposed  to  the  ordinaiy  atmospheric  pressure. 

Thus,  while  a  temperature  of  over  230°  Fahrenheit  is  reached  in 
boiling  to  a  gi-ain  iu  the  tayche,  the  vacuum  pan  will  boU  to  a 
small  grain,  where  the  main  object  is  to  produce  a  good  colour,  at  a 
temperature  not  exceeding  140°,  and  it  will  boU  to  a  "clear  proof" 
at  as  low  a  temperature  as  130°.  When,  however,  it  is  desired  to 
form  a  largo,  firm  grain,  these  temperatures  must  be  considerably 
exceeded. 

It  will  be  at  once  seen  that  the  power  to  boil  rapidly  at  such  low 
temperatures  enables  the  planter  to  conduct  his  concentration  with 
but  slight  injuiy  to  the  juice,  and  makes  it  practicable  for  him  to 
keep  the  concentrating  syrup  under  operation  for  a  sufficient  length 
of  time  to  get  large  crystals,  without  too  great  injury  either  to  the 
colour  or  composition  of  the  product. 

The  vacuum  pan  consists  essentially  of  a  pan  in  which  the  evapor- 
ation is  effected,  and  of  a  condenser,  whilst  an  air-pump  is  always 
employed  in  connection  with  it.  This  pump  is  made  use  of  to  pro- 
duce the  vacuum  in  the  first  instance,  by  exhausting  the  air,  and  to 
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maintain  it  afterwards  by  remo^-ing  any  airwhich  may  enter  with  the 
condensing  water,  or  by  means  of  imperfect  joints.  The  lower  half 
of  the  evaporating  pan  is  usually  steam-jacketed,  while  the  interior 
contains  one  or  more  coils  of  copper  steam-piping ;  it  will  thus  be 
seen  that  the  evaporation  is  here  effected  entirely  by  steam  heat. 
From  the  upper  portion  of  this  pan  a  large  pipe  leads  to  the  con- 
denser, which  is  (we  believe  we  may  say  almost  invariably),  an 
injection  condenser.  Here  the  vapour  arising  from  the  boiling 
liquid  is  condensed,  whilst  any  air  which  may  enter  either  through 
imperfect  joints  or  in  the  condensing  water  is  removed  by  the  air- 
pump.  This  pump  is  also  generally  used  in  the  colonies  for 
removing  the  condensing  and  condensed  water.  In  the  home 
refineries,  however,  the  vacuum  pans  are  usually  placed  at  such 
a  height  that  the  water  can  flow  away  from  them  without  being 
pumped,  so  that  the  pump  is  in  these  instances  used  only  for 
removing  the  air.  In  this  case,  however,  the  bottom  of  the  con- 
denser must  be  at  least  thirty-two  feet  above  the  level  at  which 
water  can  freely  flow  away,  and  the  pipe  leading  from  it  must  dip 
into  a  vessel  of  water  so  that  it  can  never  become  uncovered.  Then, 
since  there  is  the  pressure  of  the  atmosphere  acting  upon  the  water 
outside  the  pipe,  and  a  more  or  less  perfect  vacuum  within  it,  the 
pipe  will  be  filled  with  water  until  the  weight  of  the  column  of 
water  inside  balances  the  pressure  of  the  air  on  the  water  outside. 
Then  the  addition  of  any  further  quantity  of  water  coming  from 
the  condenser  will  make  the  pressure  of  the  column  of  water  inside 
the  pipe  greater  than  that  of  the  atmosphere  outside,  and  the  water 
will  immediately  begin  to  flow  away.  Tbe  attempt  has  been  made 
to  utilise  the  downward  flow  in  a  pipe  thus  arranged,  and  the 
shower  of  water  in  the  condenser,  to  entangle  any  air  which  may 
be  present  and  cany  it  away  without  the  help  of  an  air-pump.  It 
has  not,  however,  proved  practicable  to  obtain  by  this  means  a 
vacuum  sufiiciently  good  to  make  the  arrangement  a  desirable  one 
for  the  sugar  manufacturer. 

Vacuum  pans  are  most  generally  made  of  copper,  though  the 
steam  jacket  before  alluded  to  is  of  cast-iron.    In  some  cases,  how- 
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ever,  the  whole  of  the  pan  is  of  cast-iron;  but  p.ms  thus  constructed 
have  no  steam-jacket,  and  are  heated  only  by  the  copper  worms 
within  them. 

The  shape  of  the  pans  varies  much.  Some  arc  of  large  diameter, 
and  compai-atively  shallow;  these  are  used  chiefly  when  it  is  desired 
only  to  boil  to  "clear  proof"  or  to  small-grain.  Others  are  almost 
spherical,  being  only  slightly  flattened  at  top  and  bottom,  while 
others  again  are  even  greater  in  depth  than  in  diameter. 

When  it  is  wished  to  form  large  crystals  in  the  vacuum  pan,  the 
first  charge  is  boiled  down  to  such  a  consistency  that  crystals  ai-c 
formed  in  it,  and  then  little  by  little  fresh  syrup  is  added,  the 
evaporation  being  continued  meanwhile;  thus,  fresh  saccharine 
matter  is  furnished  and  time  is  allowed,-  so  that  the  crystals  may 
grow  larger  and  larger.  This  goes  on  until  the  pan  is  full ;  even 
then  only  a  portion  of  the  charge  is  withdrawn,  and  the  same 
operation  is  again  continued.  Thus  where  the  aim  is  to  produce 
the  largest  possible  crystals,  the  pan  is  never  entirely  emptied  from 
the  time  it  is  started  in  the  morning  until  it  stops  for  the  night. 
It  is  also  essential  to  the  formation  of  large,  firm  crystals  to  keep 
the  temperature  faii-ly  high,  say  at  170°  to  180°  Fahrenheit. 

A.  vacuum  pan  is  usually  furnished  with  many  adjuncts :  a  mea- 
sure, by  means  of  which  the  quantity  of  liquor  admitted  to  it  may 
be  known ;  sight  glasses,  through  which  a  glimpse  of  the  contents 
may  be  obtained,  thus  affording  a  means  of  judging  of  their  condi- 
tion ;  a  cup,  by  means  of  which  butter  or  sweet  oil  may  be  intro- 
duced, should  the  boiling  liquid  foam  and  froth  so  much  as  to  run 
the  risk  of  boiling  over;  a  "proof-stick,"  which  affords  a  means  of 
removing  a  portion  of  the  syrup  from  the  pan  for  examination, 
without  destroying  the  vacuum ;  a  "tell-tale"  to  catch  any  liquor 
which  may  be  carried  over  with  the  vapour  towards  the  condenser, 
and  which,  if  not  thus  caught,  would  be  lost ;  besides  man-hole, 
gauge-glasses,  discharge  valve,  vacuum  gauge,  &c.,  &c. 

A  good  deal  of  skill  and  experience  is  necessary  for  the  efficient 
working  of  a  vacuum  pan.  An  unpractised  hand  would  find  great 
difficulty  in  producing  even  and  regular  crystals  with  it,  and  would 
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run  the  risk  of  either  discharging  the  sugar  before  it  was  sufficiently 
concentrated,  or  else  of  letting  it  set  in  the  pan,  a  thing  which, 
when  it  happens,  causes  considerable  trouble.  On  this  account, 
and  because  the  machinery  requires  constant  attention  and  care, 
the  vacuum  pan  is  rarely  used  except  where  there  is  efficient 
European  superintendence. 

It  is  also  usual  where  this  system  of  concentration  is  adopted  to 
take  special  care  to  render  the  juice  to  be  operated  upon  pure  and 
bright.  Thus,  in  Demerai-a  the  clarification  as  the  juice  flows 
from  the  mill  is  not  thought  to  be  sufficient,  but  is  supplemented 
by  subsidence  after  the  syrup  leaves  the  Jamaica  train,  and  before 
it  goes  to  the  vacuum  pan.  This  "subsidence"  consists  in  allowing 
the  syrup  to  remain  for  some  time,  usually  about  a  day,  in  vessels 
called  subsiders.  This  permits  all  the  heavy  impurities  to  settle  to 
the  bottom,  and  the  clear  liquor  above  is  drawn  away  to  the 
vacuum  pan. 

In  other  parts  of  the  world  filtering  the  juice,  either  through 
bag  filters,  or  through  animal  charcoal,  or  through  filter  presses, 
(all  which  apparatus  we  shall  have  occasion  to  describe  hereafter) 
is  substituted  for  the  subsidence  practised  in  Demerara. 

Filtering  through  animal  charcoal  not  only  removes  soUd  im- 
purities but  also  causes  absorption  of  the  colouring  matter.  It  is 
rarely,  however,  possible  in  the  sugar-producing  countries  to  use 
sufficient  charcoalj  entirely  to  remove  colour,  and  leave  a  bright 
white  sugar  behind ;  and  the  too  frequent  result  of  the  use  of 
charcoal  is  consequently  the  production  of  a  dull-grey  white 
unattractive-looking  sugar,  instead  of  a  blooming  yeUow  one. 

The  sugar  may  either  be  taken  direct  from  the  vacuum  pan  to  the 
centrifugals  to  be  drained,  or  it  may  be  placed  first  in  coolers,  and 
only  be  sent  to  the  centrifugals  after  it  has  stood  some  time  in  them  to 
cool  and  crystallize.  In  this  latter  case  it  usually  requires  to  be 
passed  through  a  cnishing  mill  and  broken  up  before  it  can  go  to  the 
centrifugal.  The  treatment  at  this  point  varies  according  to  the 
quality  of  the  syi-up  undergoing  manufacture,  and  the  class  of 
sugar  being  produced. 
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In  tlie  sketch,  of  a  Micuiim  pun,  -wiiich  we  append  to  this  paper, 
AA  represent  the  copper  pan ;  b  is  the  cast-iron  jacket  surrounding 
the  lower  portion  of  it ;  c,  the  copper  heating  coil ;  n,  the  valve 
supplying  steam  to  the  coil  and  jacket;  e,  the  measure  provided 
with  suitahle  cocks,  gauge-glasses,  &o. ;  f,  the  man-hole,  fitted  with 
air-cock ;  q,  the  tell-tale,  through  which  the  vapour  passes  on  its 
way  from  the  pan  to  the  condenser,  which  is  marked  h  ;  i  is  the 
cock  supplying  condensing  water;  j,  the  valve  leading  to  air-pump ; 
K  is  the  proof-stick;  l,  the  discharge  valve;  mm  represent  the 
framing  upon  which  the  whole  is  supported ;  and  n  is  the  staircase 
leading  up  to  it. — British  Trade  Journal. 

( To  he  continued.) 
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lilPROVEMENT  OF  THE  POLAEISCOPE. 


M.  Duboscq  has  lately  brought  out  what  is  called  a  new  saccharo- 
meter,  the  difference  between  which  and  the  ordinary  instrument 
is  chiefly  that  the  disc,  which  in  the  latter  is  coloured,  in  the  new 
instniment  presents  when  at  the  point  of  polarization  two  shadows 
of  equal  size  and  density.  The  idea  on  which  the  latter  is 
based,  originated  with  Mr.  Jellett  of  Dublin.  The  principle  is 
explained  in  two  letters — one  by  M.  ilaumene  ;  the  other  by  M. 
Champion,  which  lately  appeared  in  the  Journal  des  Falricants  de 
Sucre — the  substance  of  both  of  which  is  given  below. 

Feom  M.  Maumene's  Lettee. 

"  The  Polaiiscope  has  been  very  greatly  improved.  M.  Duboscq, 
the  well-known  optician,  is  bringing  M.  Soleil's  beautiful  instru- 
ment to  a  state  of  great  simplicity  and  precision.  He  has  utilised 
for  this  pui-pose  a  very  ingenious  idea  of  M.  Jellett,  of  Dublin,- 
with  which  he  became  acquainted  through  M.  Cornu,  one  of  our 
most  scientific  and  advanced  physicists. 

"  The  following  is  M.  .Tellctt's  idea.  Polarized  Light,  by  its 
passage  through  a  Nichol's  prism,  acquires  the  characteristic  pro- 
perty of  being  extinguished  when  attempt  is  made  to  pass  it 
through  a  second  Nichol's  prism,  of  which  the  principal  axis  is 
at  right  angles  with  that  of  the  first.  If  the  second  prism  is 
placed  in  the  same  position  as  the  first,  their  principal  axes 
parallel,  the  light  which  passes  through  the  first  passes  through  the 
second  as  though  there  was  no  obstacle,  and  the  eye  sees 
clearly  through  them  both ;  but  if  the  second  prism  is  slowly 
turned  the  light  becomes  gradually  feebler,  and  when  the  principal 
axis  of  the  second  prism  crosses  that  of  the  first,  the  light  is  totally 
cut  off. 

"  This  fact  has  been  long  known,  but  to  AT.  Jellett  has  occurred 
the  ingenious  idea  of  using  it  for  providing  a  substitute  for 
Soleil's  admirable  invention  of  the  double  rotation  plate,  which 
foiins  a  necessary  part  of  his  polariscopc,  now  become  indis- 
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pensablc  to  all  ■who  are  engaged  iu  the  study  or  manufacture  of 
sugar.  Imagine  then  a  J^'ichol's  prism,  -with  its  principal  axis  placed 
vertically : — beginning  at  the  under  face,  cut  through,  both  right 
and  left  of  the  axis,  sections  making  at  their  apex  angles  of 
2J°  each  -with  the  perpendicular.  The  prism  -will  thus  have  lost 
from  its  centre  a  prismatic  wedge  of  5°,  divided  into  two  equal 
parts  by  the  principal  axis  of  the  original  prism.  Now  bring 
together  the  two  chief  parts  of  the  prism,  and  consider  the 
effect  which  wiU  be  produced  by  it  in  this  irregular  shape.  Its 
principal  axis  is  no  longer  horizontal,  it  forms  a  brolren  line  of 
which  the  two  parts  are  each  87^-°  from  the  vertical.  Now  place 
the  eye  behind  the  second  Nichol's  prism  (preserved  intact)  and 
you  will  be  in  a  position  to  observe  the  very  curious  effect  on 
which  the  new  saccharometrical  process  is  based. 

"  When  the  second  prism,  the  analyzer,  receives  the  light  which 
has  passed  through  the  first,  the  double  polarizer  (as  I  call 
it),  it  will  be  understood  that  the  extinction  of  light  by  the 
crossing  of  the  principal  axes  will  not  now  take  place  at  the 
same  time  on  the  two  halves  of  the  polarizer ;  when  the  analyzer 
is  at  right  angles  with  the  left  half  of  the  first  prism,  it  will  be 
5°  from  being  so  with  the  right  half.  The  extinction  of  light  will 
be  complete,  or  very  near  it,  on  the  left  half,  whUst  the  right  half 
will  remain  visibly  illuminated.  We  have  but  a  word  or  two  to 
add.  If  the  analyzer  is  turned  24°  from  the  position  where  it  is 
at  right  angles  with  the  left  half,  that  is  at  92^^°  from  the 
principal  axis  of  the  left  half,  a  little  light  will  pass  through  it. 
At  the  same  time  the  already  feeble  light  on  the  right  half  will 
be  diminished ;  and  thus  the  degree  of  obscurity  on  the  two  halves 
may  be  brought  into  absolute  equality,  because  both  will  make  an 
angle  of  87J°  with  the  principal  axis  of  the  analyzer.  It  is  in  this 
way  that  M.  Jellett  has  aimed  at  introducing  a  more  precise  and 
simple  means  of  saccharometrical  observation. 

"  Thanks  to  M.  Duboscq,  this  aim  is  perfectly  accomplished  ;  in 
fact,  a  saccharine  solution  may  be  examined  between  the  two 
Nichol's  prisms,  the  same  as  between  Soleil's  double  rotation  plate 
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and  quartz  compensator,  another  not  less  admirable  part  of  his 
polariscope. 

"The  saccharine  solution  deflects  the  plane  of  polarization  at  a 
certaiQ  angle,  and  this  angle  is  the  same  for  the  two  halves  of  the 
double  polarizer,  and  the  light  which  has  first  passed  through 
this  polarizer,  then  through  the  tube  of  saccharine  liquid  is 
presented  to  the  analyser  in  the  ordinary  conditions.  The  deviation 
produced  by  the  sugar  may  then  be  noted  not  by  observing 
the  equality  of  the  two  lights,  but  observing  the  equality  of 
the  two  obscurities.  M.  Jellett  has  retained  the  valuable  principle  of 
SoleU,  but  has  discovered  a  surer  method  of  applying  it,  by  avoid- 
ing the  fatigue  to  which  the  eye  is  so  subject  by  the  comparison  of 
two  colours  more  or  less  bright.  The  sensation  caused  by  the  use 
of  the  new  saccharometer  is  not  in  the  least  fatiguing,  as  is  the 
case  in  the  prolonged  practice  of  the  ordinary  polariscope.  The 
gradual  extinction  of  the  light  causes  a  pleasant  sensation ;  the 
comparison  of  the  two  shadows  becomes  less  and  less  difficult,  and 
the  nearer  the  end  of  the  day's  labours  the  more  delicately  can 
the  powers  of  the  eye  be  exercised. 

"The  numerous  experiments  which  I  have  made  with  the 
instrument  I  have  received  from  M.  Duboscq,  have  more  and  more 
convinced  me  of  the  value  of  the  new  method.  Persons,  the  most 
unaccustomed  to  optical  observation,  have  seen  at  the  first  glance 
the  equality  of  the  two  shadows,  and  they  have  invariably  agreed 
with  my  own  observation.  The  precision  of  the  new  method  is 
gi'eater  for  many  reasons. 

1.  Because  the  comparison  of  two  shadows  is  easier  than  that  of 
two  bright  colours.  In  certain  cases  other  colours  than  the 
sensitive  tint  are  required,  and  the  compensation  is  in  such  cases 
not  rigorously  proportional  to  the  quantity  of  sugar. 

2.  The  measurement  in  the  new  saccharometer  is  essentially 
angular.  The  reading  of  the  scale  may  thus  be  made  of  unlimited 
range. 

3.  It  is  easy  to  employ  highly  concentrated  liquors  and 
consequently  to  reduce  the  proportion  of  any  observational  errors. 

"  M.Duboscq's  apparatus  realizes  so  great  a  saccharometrical  pro- 
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gress  that  I  have  notbeenable  toresist  the  desire  of  making  it  known. 
M.  Duboscq  has  rendered  the  task  as  agreeable  as  possible.  Although 
the  new  saccharometer  may  be  an  almost  incredible  step  in 
advance,  our  excellent  optician  does  not  wish  to  put  fabrieanU 
and  chemists  to  any  unnecessary  expenses,  he  sees  the 
necessity  of  reducing  the  new  materiel  to  a  minimum.  All  that  is 
in  use  in  the  present  instrument  may  be  employed  in  the  new  one, 
except  the  optical  parts.  The  same  tubes,  the  solution  phials,  all 
except  the  supports  of  the  double  rotation  plates  and  of  the 
compensator,  may  be  used  in  the  new  saccharometer. 

"  The  new  instrument  needs  some  special  explanation  and  I  have 
undertaken  to  make  known  as  soon  as  possible  the  bases  of  the 
method,  the  details  of  its  use,  with  explanatory  tables  and 
figures.*  I  shall  take  care  to  advertize  the  publication  of  the  little 
pamphlet  which  M.  Duboscq  wishes  to  accompany  each  of  the 
instruments  which  he  sends  out." — E.  Maumeni. 

Feom  M.  Champion's  Letieh. 
"  The  sensibility  of  this  new  saccharometer  is  nearly  four  times 
greater  than  that  of  Soleil,  and  its  use  can  be  learnt  much  more 
rapidly. 

"  The  idea  of  measuring  the  angle  of  polarization  by  the  equality 
of  shadow  on  two  darkened  plates  originated  with  Professor  Jellctt, 
of  Dublin.  The  chief  improvement  made  in  the  method  by  M, 
Comu  consists  in  the  adaptation  to  it  of  the  yellow  monochromatic 
sodium  light  which  triples  or  quadruples  the  sensibility,  not  only 
because  of  its  intense  brightness,  but  especially  because  of  the  purity 
of  the  luminous  radiation.  As  a  second  improvement,  M.  Comu  has 
studied  and  determined  the  most  suitable  angle  to  adopt  in  the 
cutting  of  the  Nichol's  prism.   Notwithstanding  this,  the  polarizing 

*  The  light  employed  for  the  new  saccharometer  is  monochromatic,  i.e., 
simple.  Up  to  the  present  time  all  concur  in  preferring  the  yellow  light 
produced  by  chloride  of  sodium  placed  in  the  flame  of  a  Bunsen  burner.  I 
have  studied  the  influence  of  other  lights  which  will  with  your  permission 
explain  in  another  article.    This  is  an  essential  point. 
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apparatus  ■which  M.  Cornu  wished  to  put  at  our  disposal  some 
months  ago,  required  too  delicate  handling  ;  this  we  have  remedied 
by  adding  an  adjusting  screw  which,  on  the  equality  of  the 
shadows,  approaching,  permits  of  the  exact  determination  of  the 
corresponding  division  on  the  index. 

"The  great  sensibility  of  the  instrument  allows  of  the  use  of 
twice  the  number  of  divisions  on  the  scale,  that  are  on  that  of  the 
ordinary  polariscopc.  This  is  the  only  part  which  we  claim  in  the 
improvement  of  this  saccharometer,  which  we  doubt  not  will 
render  important  service  to  the  sugar  industry. 

' '  "Whilst  the  ordinary  instrument  does  not  permit  of  reading  nearer 
than  half  a  degree,  corresponding  to  a  half  per  cent,  of  sugar, 
M.  Cornu's  saccharometer,  with  the  above  addition,  permits  of 
reading  within  a  quarter  of  a  degree,  say  0-25  %  of  sugar.  To 
show  more  clearly  how  this  will  work,  wc  add  below  part  of  a 
table  constructed  by  the  aid  of  M.  Cornu's  saccharometer,  in  which 
the  left-hand  column  contains  the  figures  of  the  ordinary  polari- 
scope,  and  the  middle  the  reading  of  the  new  apparatus. 

"  In  conclusion  we  may  remark  that  the  use  of  the  monochromatic 
light  produced  by  sodium  or  thalium  does  not  absolutely  necessitate  the 
use  of  gas,  for  which  an  ordinary  soldering  lamp  may  be  substituted. 

Table  op  Analysis  op  Sacchaeine  Substances: — 


Ordinary 

Cornu's 

Sugar 

Polariscope. 

Saccharometer. 

per  cent. 

91'0 

393-12 

91-100 

393'66 

91-125 

394-20 

91-250 

394-74 

91-375 

91-5 

395-28 

91-500 

395-82 

91-625 

396-36 

91-750 

396-90 

91-875 

92-0 

397-44 

92-000 

This  table  has  been  constructed  on  the  same  basis  as  that  of  the 

ordinary  polariscope,  16-35  grms.  of  sugar  dissolved  in  100  c.c.  of 
water,  in  order  to  make  the  observations  comparable." — P.  Cliampion. 
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CHEMICAL  MA]N^UEES 
IN  THE  CULTURE  OF  THE  SUGAR  CANE. 


Tho  latest  edition  of  il.  Georges  Ville's  valuable  work  on  Chem- 
ical Manures  contains  at  the  end  of  the  2nd  volume,  a  report  by 
M.  de  Jabnin,  President  of  a  Commission  on  the  subject,  in  which 
account  is  given  of  the  results  of  many  experiments  with  different 
manures  in  the  culture  of  the  cane  in  Guadeloupe*  A  translation 
of  some  portions  of  this  report  with  the  experiments  will  no  doubt 
interest  many  of  the  readers  of  this  magazine. 

After  some  introductory  observations  the  report  proceeds ; — 

Our  experiments  were  directed  to  three  principal  points. 

1st. — To  ascertain  the  effects  of  chemical  manures,  and  whether 
as  regards  the  cane  they  are  as  efflcient  as  farm-yard  manure. 

2nd. — ^To  fix  by  experiment  the  formula  of  the  manure  best 
adapted  to  the  necessities  of  the  cane. 

3rd. — To  determine  the  duration  of  the  action  of  this  manure. 

Tho  results  collected  by  the  Commission  are  of  two  orders ;  those 
ascertained  before  its  constitution,  and  siace,  either  by  its  members 
or  by  co-operators. 

On  the  first  question  whether  chemical  manures  possess  tho  same 
efficiency  as  farm-yard  manure,  the  accounts  received  at  Guade- 
loupe, Martinique,  and  at  Eeunion,  are  concordant.  A  marked 
superiority  has  nearly  always  been  shewn  by  the  chemical  manures. 

Before  the  foi-malion  of  the  Commission  (in  1866)  M.  de  Jabrun 
had  obtained  at  Mahault  Bay  the  following  results : — 

Weight  of  Canes 

to  the  Hectare.  To  the  Acre. 

Complete  Manure   57,600  kUogrms.  about  23  tons. 

Fai-m-yard  Manure   32,000   ,,      . .      ,,     13  „ 

Land  without  Manure  . .      3,000   „      ..      „       1-2  „ 
The  contrast  between  these  returns  is  striking.    Absolutely,  they 
are  very  poor;  the  exceptional  dryness  of  tho  season  of  1866 
being  sufficient  explanation  of  the  cause. 

*Les  Engrais  Chemiques  Entretiens  Agricoles,  &c.,  &c.,  par  M.  Georges 
ViUe.    Paris  Librairie  Agricole  de  la  liaison  Eustique,  26,  Rue  Jacob. 
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The  experiments  of  1867  carried  out  by  the  members  of  the 
Commission  and  their  co-operators  with  better  prepared  manures 
are  still  more  decisive :  three  times  out  of  four  the  chemical 
manures  proved  superior  to  farm  manure,  as  may  be  seen  by  the 
declarations  of  the  experimenters  taken  in  the  Law  Courts,  19th 
October,  1867. 

M.  DE  Jabeun,  Mahatjlt  Bat  (1867). 

Canes  to  the  Hectare.         To  the  Acre 
Chemical  Manure  (30  kilos.  Nitrogen),  84,872  kilos,  about  34  ton?. 

Farmyard  Manure   63,360    ,,         ,,    25  ,, 

Soil  without  Manure   26,575    „  lOJ  ,, 

M.  Le  Compie  de  GhA2ELLES. 
Some  ratoons  of  the  third  year  treated  by  Manures  Nos.  1,  2,  3, 
and  4,  produced  45,980  kilogrs.  of  cane  to  the  hectare  (about  18 
tons  to  the  acre). 

Some  of  these  ratoons  ha-\-ing  received  a  stronger  dose  than  the 
others  of  Manure  No..  3,  were  veiy  superior — they  were  in  no  way 
inferior  to  the  finest  plant  canes. 

M.  Bentiee,  Poet  Lottis. 
On  the  30th  June,  1867,  84  ares  (about  20  acres)  of  canes  were 
manured  at  the  rate  of  120  grammes  of  compost  per  root.  A  piece 
of  4  ares  adjoining  had  before  been  half  manured  with  farm-yard 
manure,  beside  90  grammes  of  guano  per  root,  or  1,000  kilogrs. 
per  hectare  (about  8  cwts.  per  acre).  The  13th  October,  when 
last  inspected,  the  plantations  were  magnificent,  but  the  canes, 
manured  with  the  chemical  compost  were  the  superior. 

Some  trustworthy  accounts  from  Martinique  agree  in  all  points 
with  what  has  gone  before ;  thus : — 

M.  EusiACHE,  Galiox  (Maetisique). 


Canes  to  the  Hectare. 

To  the  Acre. 

Chemical  Compost,  No.  1 

. . .    52,000  kilognns. 

about  21  tons. 

50,900  „ 

20  „ 

45,200  „ 

„    181  „ 

43,900  „ 

„  18 

40,000  „ 

16  » 

33,200  „ 

„    I'U  „ 
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In  this  experiment  tie  excess  of  crop  produced  by  tlie  chemical 
compost  over  that  from  unmanured  soU  was  19,000  kilogrms. ; 
in  the  average  of  experiments  in  Guadeloupe  it  was  50  to  55,000 
kilogrammes. 

The  experiments  in  1868  confirmed  those  of  1867  at  all  points. 

M.  Bentiee,  Poet  Louis. 

Per  Hectare.  •  Per  Acre. 

Canes  with  Chemical  Manure  )     ,  qq„  ,   „.  m  ,  , 

{     5,380  kuogrms.    about  21i  cwt. 
produced  m  Sugar  )       '  ° 

Another  experiment  by  M.  de  Laroche,  yielded  nearly  the  same 
results. 

M.  de  Poyen  of  Saint  Anne,  obtained  with  manures  Nos.  1,  2, 
and  4,  an  average  of  63,700  kilogrammes  per  hectare,  although  the 
cane  patches  were  ravaged  by  rats. 

One  hectare  treated  with  farm  manure  (50,000  kilogrammes, 
about  20  tons  to  the  acre)  yielded  55,000  kilogrammes  of  cano 
(about  22  tons  to  the  acre). 

In  presence  of  this  unanimous  testimony  the  Commission  does 
not  hesitate  to  affirm  that  the  chemical  manure  is  very  efficient. 

The  second  article  of  the  programme  of  the  Commission  was  to 
define  by  experiment  the  formula  of  the  compost  best  adapted  to 
the  needs  of  the  cane. 

Wo  have  ascertained  in  accordance  with  M.  Ville's  previsions,  that 

of  the  four  substances  of  which  the  chemical  manure  is  composed — 

the  nitrogen,  so  valuable  in  the  culture  of  a  great  number  of  plants, 

only  fulfils  a  secondary  function  with  the  cane ;  further,  that  the 

phosphate  of  lime  possesses  a  decidedly  predominant  action,  which 

the  following  experiments  prove  : — 

Canes  to  the  Hectare.         Per  Acre. 
Compost  No.  1  (without  nitrogen)  75,782  kilogrms.  about  31  tons. 

„    No.  2  (30  kilogrms.  „  )  84,782  „  „  34  „ 

„     No.  3  (45       „       „  )  79,732  „  „  32  „ 

„     No.  4  (60       „       „  )  86,840  „  „  34J  „ 

„     No.  5  (90       „        „  )  87,267  „  „  35-  „ 

Acid  Phosphate  of  Lime  alone  68,875  ,,  „  27J  ,, 

Soil  without  any  manure   26,575  ,,  ,,  lOJ  ,, 
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"We  see  that  the  acid  phosphate  of  lime  alone  was  sufficient  to 
increase  the  yield  of  canes  from  10^  tons  to  the  acre  obtained  on 
unmanured  land  to  27 J  tons — an  increase  of  1 7  tons  to  the  acre; 
whilst  the  addition  of  potash  and  nitrogen  to  the  phosphate  of  lime 
produced  an  increase  of  more  than  6  tons  to  the  acre  over  the  yield 
obtained  from  phosphate  of  lime  used  alone. 

Thus,  the  action  of  phosphate  of  lime  is  shewn  to  be  prepon- 
derant, and  therefore  manure  should  be  composed  with  this  fact 
in  view.  The  following  is  the  formula  which  has  given  the  best 
results: — 

To  the  Hectare.       To  the  Acre. 

Acid  Phosphate  of  Lime. . . .  600  kilognns   535  lbs. 

Nitrate  of  Potash    200      „         ....    178  ,, 

Sulphate  of  Lime    400      „      •  . . . .    367  „ 

In  this  compost  there  are  30  kilogrammes  of  nitrogen. 
According  to  M.  Ville's  instructions  I  treated  some  second  ratoons 
with  acid  phosphate  of  lime  alone,  and  at  the  same  time  treated  a 
patch  of  the  same  ratoons  with  farm-yard  manure. 

At  crop  time  the  part  which  had  been  treated  with  farm  manure 
looked  better  than  that  treated  with  phosphate ;  at  the  scale,  how- 
ever, one  hectare  of  the  canes  treated  with  phosphate  of  lime 
returned  20,175  kilogrammes  (about  20  tons),  whilst  the  hectare 
treated  with  farm  manure  returned  only  18,240  kilogrammes 
(about  18  tons). 

Regarding  the  duration  of  the  action  of  the  chemical  manure  we 
can  only  supply  incomplete  estimates.  Verbal  reports  assure  us 
that  where  the  chemical  maniu-e  has  been  x;sed  on  plant  canes 
the  first  ratoons  promise  good  returns. 

On  M.  Rentier's  plantation  especially,  only  the  ratoons  of  those 
patches  of  cane  which  had  been  treated  with  chemical  manure 
appear  to  have  been  able  to  resist  the  dryness. 

At  Mahault  Bay  the  ratoons  treated  Avith  chemical  manure  are 
the  most  beautiful ;  but  those  canes  to  which  farm-yard  manure 
hps  been  applied  also  look  well, 
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Notwittstanding  these  appearances,  M.  Ville  thinks  it  ivill  be 
needful  to  add  manure  to  the  soil  the  second  year.  He  fears  that 
the  potash  woul^  not  be  in  sufficient  quantity  in  the  compost 
applied  the  first  year,  for  two  crops.  HoTrever,  experience  does  not 
always  justify  the  conclusions  of  science,  and  what  we  see  of  the 
effects  of  chemical  manures  on  ratoons  appears  to  lead  to  the  hope 
that  its  application  biennially  wiU  maintain  the  fertility  of  the  soil. 
The  annual  use  of  the  compost  wiU  certainly  be  preferable ;  this 
wUl  be  the  intense  culture — the  most  advantageous  of  all  under  all 
conditions. 

To  complete  the  observations  which  precede,  allow  me  to  cite  a 
fact  personal  to  myself,  and  which  I  wiU  leave  to  your  own 
consideration. 

The  land  which  I  cultivate  is  of  very  medium  quality.  In  May, 
June,  and  July,  1867,  I  treated  12  hectares  with  chemical  manure, 
of  which  eight  were  plant  canes  and  four  ratoons.  The  12  hectares 
(about  30  acres)  produced  47,500  kilogrms.  (over  47  tons)  of  good 
sugar.  I  wUl  conclude  by  quoting  some  accounts  given  by  M. 
Momblet,  member  of  the  Manures  Commission  in  Martinique. 

M.  Lenard's  plantation,  treated  with  chemical  compost,  produced 
7,000  kilogrms.  (nearly  7  tons  of  sugar)  to  the  hectare.  A  sterile 
patch  belonging  to  M.  Morin,  which  no  manure  seemed  to  suit,  is 
now  in  full  and  beautiful  vegetation.  In  M.  Euff  de  Lavison's  estate 
there  were  bare  patches  because  of  the  very  bad  quality  of  the  soil, 
which  when  manured  with  chemical  compost,  were  covered  with 
beautiful  canes. 

M.  Ville  is  constantly  occupied  in  settling  the  nature  of  the 
manures  most  suitable  for  different  cultures ;  and,  with  this  end  in 
view,  he  endeavours  to  determine  by  experiment  the  substance  in 
the  manure  whose  action  preponderates  over  that  of  the  three 
others.  To  this  end  sixty-three  cases  of  manures  of  various  compo- 
sitions have  been  sent  here  for  trial  on  the  Coffee  Tree,  the  Cacao, 
the  Annotto,  Maize,  &c.  Our  colleague,  the  President  of  the 
Chamber  of  Agriculttire  at  Basse-terre,  was  desired  to  take  charge 
of  the  distribution  of  these.  I  need  not  recall  to  you  how  much 
we  are  indebted  to  M.  Georges  YUle  for  his  generous  sympathy  and 
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the  constant  care  ■vrhich  he  has  exercised  without  intermission  for 
three  years,  in  the  midst  of  labours  of  which  a  small  part  ■would  be 
a  task  for  an  ordinaiy  man. 

It  was  M.  ViUe  who  in  1866  traced  minutely  the  course  which 
we  should  take,  entering  into  detail  regarding  the  operations 
needful  to  ensure  success. 

Thanks  to  his  advice,  by  carrying  out  his  theory  of  chemical 
manirres,  we  hare  been  able  to  prore  that  nitrogen  does  not  hold  an 
essential  place  in  cane  culture,  and  that  the  most  important  agent, 
the  dominante,  as  it  is  called,  is  phosphoric  acid.  These  two  facts 
alone  are  of  immense  service  to  those  who,  using  large  quantities 
of  compost,  are  thus  able  to  save  considerable  sums,  because  the 
nitrogen,  of  which  the  quantity  used  is  very  limited,  is  much  the 
most  costly,  and  phosphate  of  lime,  of  which  the  proportion  is  much 
the  largest,  is  so  very  abundant  in  nature  that  it  is  much  the 
cheapest  of  the  three  agents  needed. 

To  determine  the  quantities  of  these  agents,  M.  VUle  advised  us 
to  try  various  composts  with  progressive  proportions  of  nitrogen,  of 
which  he  wished  us  to  trace  the  fonaula.  These  experiments  are 
the  base  of  the  work,  the  results  of  which  are  now  reported.  M. 
yUle  also  prescribed  various  treatments  of  phosphate  of  lime, 
that  we  might  be  assured  of  the  predominance  of  this  agent  and 
determine  the  proportion. 

Some  other  questions  have  yet  to  be  resolved,  which  M.  Yille 
foUows  with  indefatigable  perseverance.  Beyond  the  various 
formulas  which  are  applied,  he  is  seeking  the  means  of  prolonging  the 
effect  of  chemical  manures  as  far  as  possible  in  ratoons.  Having 
been  very  successful  in  France  in  the  beet  root  culture  by  the  use 
sub-soil  manures,  he  would  wish  us  to  see  the  same  agents 
applied  to  the  cane,  which  he  believes  would  he  with  equal  success, 
in  the  culture  of  ratoons. 

In  31.  Yille's  opinion,  farm-yard  manure  and  chemical  compost 
should  be  the  complement  and  auxiliary  the  one  of  the  other.  He 
has  also  often  recommended  the  utilising  of  megass  ash,  of  distilleiy 
Ices,  and  of  all  the  vegetable  refuse  at  disposal,  cither  burnt  or  thrown 
into  the  cattle  pen  in  its  original  state. 

(To  be  contitived.j 
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"Jellett's  Sacchaeometer."— In  the  article  on  "The  Improvement  of 
the  Polariscope,"  p.  484  of  this  number,  Mr.  JeUett  of  Dublin  is  credited 
with  the  "idea"  on  which  M.  Comu  and  M.  Duhoscq  have  based  the  construc- 
tion of  what  is  called  a  new  saccharometer.  Something  more  than  the 
"  idea  "  is  due  to  Professor  JeUett,  FeUow  of  Trinity  College,  Dublin,  now 
President  of  the  Eoyal  Irish  Academy.  The  instrument  as  improved  by 
him  was  mentioned  in  vol.  ii.  of  The  Sugar  Cane,  p.  71,  and  is  well 
known  as  "  Jellett's  Saccharometer." — M.  S.  C. 


NEW  PATENTS.— FEOM  the  mechanics'  magazine. 

235.  A.  BuDENBUEO,  Manchester.  Improvements  in  Sugar  Bejiniiig  and 
Centrifugal  Machines.   Dated  January  24,  1872. 

A  peculiar  construction  of  cover  for  centrifugal  machines  used  in  sugar 
refining,  enabling  steam  and  air  to  be  admitted  instead  of  water,  whereby 
the  process  is  more  perfect. 

326.  G.  Flbtchee,  Derby.  The  Evaporation  and  Granulation  of  Sugar. 
Dated  Februarj'  1,  1872. 

The  bottom  or  bottom  and  sides  of  pan  is  or  are  jacketted,  and  the  steam 
drum  is  welded  and  fixed  by  a  screw  nut  on  the  end  of  its  spindle.  The 
condensed  water  is  made  to  pass  from  the  drum  by  its  own  specific  gravity, 
and  thence  through  the  jacket  of  the  pan  to  the  condensed  water  box.  For 
boiling  or  concentrating  at  a  lower  temperature  and  to  obtain  a  larger  grain 
and  assist  evaporation,  a  lower  or  less  pressure  of  steam  is  employed.  The 
liquor  or  syrup  is  agitated  by  a  suitable  arrangement.  Two  or  more  of  the 
improved  pans  being  provided,  with  gutters  round  the  rims,  may  be  used  to 
supersede  the  ordinary  reach,  and  boil  solely  by  steam.  The  pan  may  bo 
used  either  as  a  vacuum  pan  or  as  a  still,  by  covering  it  with  the  usual 
vacuum  pan  or  stiU-head.  The  inner  surface  of  the  pans  and  outside  of  the 
drum  may  be  coated  with  copper,  nickel,  tin,  or  other  metal  capable  of 
resisting  acids.   

TRIBASIC  PHOSPHATE  OF  AMMONIA  AS  A 
PUEIFYING  REAGENT. 


Aton  HotrsE,  DrawicH  Commok, 

London,  8.  E.,  6th  Axtgitst,  1872. 
To  THE  Editor  op  "The  Sttgae  Cane." 

SlE, 

In  your  last  number  of  The  Siigar  Cane,  at  page  409,  tribasic 
phosphate  of  ammonia  as  a  purifying  reagent  is  spoken  of  as  new. 
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I  patented  its  application  to  sugar  manufacture  and  refining, 
both  in  the  United  States  and  Cuba,  in  1862.  The  date  of  my 
American  patent  is  5th  August,  1862. 

In  the  Journal  des  Fabricants  des  Sucre,  of  22nd  February, 
1863,  is  an  article  by  Mr.  Eamon  de  la  Sagra,  in  which  this  is 
mentioned. 

I  am,  Sii", 

Tour  obedient  SeiTant, 

Edwabd  Beanes. 

The  following  is  a  translation  of  the  extract  above  alluded  to : — 

"I  formerly  made  it  my  task  to  relate  ■witt  impartiality  the  facts 
relative  to  the  introduction  of  the  use  of  bisulphate  of  lime  into  the 
Cuhan  sugar  factories.  Following  the  same  rule,  I  must  say  that  the  first 
document,  to  my  knowledge,  relating  to  the  use  of  sulphurous  gas  for  the 
clarification  of  jxiice  was  a  paper  on  the  subject  in  the  Journal  de  la  Marine  of 
the  20th  June,  1862,  consequently  four  months  before  the  notice  transmitted 
by  Mr.  Dumas  to  the  Academy  of  Sciences,  the  6th  of  October  last.  By  this 
publication,  of  which  I  informed  the  said  Academy  the  10th  and  24th  of 
November,  it  was  shown  that  a  demand  for  a  patent  was  made  at  the  Patent 
0£5co  in  "Washington,  by  Mr.  Edward  Beanes,  in  1862,  for  the  use  of  phos- 
phate of  ammonia  conjointly  with  sulphurous  acid,  or  bisulphate  of  lime,  for 
the  clarification  of  saccharine  juices  defecated  by  lime ;  the  introduction  by 
Mr.  Beanes  into  Cuba  of  an  apparatus  for  the  production  of  sulphurous  gas 
was  detailed,  its  employment  in  the  juice,  the  valuable  results  obtained  in  five 
large  factories  in  Cuba  during  the  crop  of  1861-62 ;  and,  in  conclusion,  the 
satisfaction  expressed  by  the  proprietors  from  the  use  of  a  method  which 
reduced  the  expense  of  the  bisulphate,  and  prevented  the  disappointment  in  its 
purchase  from  the  frauds  which  were  practised." 

"In  a  former  communication  (10  Nov.,  1862)  I  called  attention  to  the 
approximation  which  had  struck  me  between  the  idea  of  Mr.  Edward  Beanes 
relative  to  the  use  of  phosphate  of  ammonia  for  the  perfect  purification  of 
saccharine  juices,  and  the  use  of  carbonate  of  ammonia,  which  had  recently 
been  recommended  by  M.  Gerard  to  precipitate  the  sulphate  of  lime  carried 
into  the  syrups  from  juice,  even  of  the  cane.  The  solubility  of  this  alkaline 
base,  which  does  not  contain  any  other  alkali,  offers  the  great  advantage  of 
causing  it  to  disappear  from  the  liquids  after  its  action,  without  the  need  of 
any  reagent." 

"Paris,  17  Feb.,  1863;" 


Sept.  2,  1872.  THE  STJGAR  CANE. 


497 


MAURITIUS. 

(From  LieMs  Monthly  Circular. j 
ExpoETs  FEOJi  1st  Atjgttst  to  26th  June. 


1871-72.      1870-71.  1869-70. 
Tons.         Tons.  Tons. 

To  England   43,609  ..  19,553  ..  39,087 

„  France    13,886  ..    6,379  ..  11,155 

,,  Australia    27,418  . .  36,508  . .  45,568 

„  Bombay   23,965  ..  15,911  ,.  29,207 

„  New  Zealand   3,207  . .    3,656  . .  3,098 

„  Cape  of  Good  Hope..    1,064  ..    1,903  ..  2,331 

„  Otiher  Ports    6,083  ..      804  . .  1,451 

Total.....   119,232       84,714  131,897 


HAVANA   AND  MATANZAS. 

ExPOETS  FEOM  THE  IST  OF  JaNTJAET  TO  THE  5lH  OF  JulY. 


1872. 

1871. 

1870. 

Tons. 

Tons. 

Tons. 

To  United  States  of  N.  America 

..146,971 

..121,080  . 

.127,119 

. .  53,082  . 

.136,731 

. .  8,181 

.  36,827 

..  30,639 

.  41,761 

. .    5,870  . 

.  7,724 

,,  Southern  Europe  

325  . 

.  3,090 

. .    2,107  . 

.  6,082 

Total 

,  302,550 

221,284 

359,334 

Stocks  in  Havana  and  Matanzas  . 

.  120,177  . 

.  113,774  . 

.  117,331 

JAVA. 

ExPOETS  IN  FlEST  ThEEE  MoNTHS. 

1872.  1871, 

Tons.  Tons. 

Through  Government                     18,825    ..  18,864 

Private                                         28,229    ..  41,179 


Total   47,054  60*043 
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Stocks  of  Sugas  in  mE  Chief  Maexets  of  the  "Woeld  oh  the 
1st  July,  in  thousands  of  ions,  to  the  neakest  thousand. 


1872. 

1871. 

1870. 

1  Art 

.  127  . . 

.  126 

,    43  ... 

.    82  .. 

.  75 

4  ... 

.    23  .. 

9 

Holland  

.    42  . , 

.  50 

4  ... 

4  .. 

.  5 

,  197 



265 

233 

„      Uaited  States  108  ... 

.  108  ... 

.  126 

305  ... 

.  373 

359 

120  ... 

.  114  .. 

.  117 

425  ... 

.  487  .. 

.  476 

Consumption  of  Sugae  in  Europe  and  the  United  States,  Fofi 
the  Theee  Teaes  ending  30ih  June,  in  thousands  of  Ions. 


1872. 

1871. 

1870. 

699  . 

..  708  . 

..  657 

..  282  . 

..  308 

Germany  (Zollverein)   . . 

206  . 

..  219  . 

..  212 

Holland  

23  . 

..    26  . 

..  31 

94  . 

..  106  . 

..  110 

,  1,305 

1,341 

1,312 

. . .  495  . 

..  460 

1,869 

1,836 

1,772 

SUGAR  STATISTICS— GREAT  BRITAIl^. 
To  17th  August,  1872  aud  1871.    In  Thotoanbs  of  Tons,  to  the  Keaeest  Thousand. 


STOCKS. 

IMPORTS. 

DBLrVERIES. 

London. 

Liverpool 

Bristol. 

6 
o 

1  O  00 

Total, 
1&71. 

London. 

Liverpool 

Bristol. 

Clyde. 

-ad 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

Total, 
1872. 

Total, 
1871. 

British  "West  India 

2\) 

4 

4 

29 

65 

60 

57 

9 

11 

49 

126 

149 

40 

6 

y 

27 

114 

British  East  India 

5 

5 

6 

9 

4 

13 

6 

7 

7 

,  , 

14 

17 

Mauritius   

o 
0 

1 

2 

K 
O 

4 

12 

4 

12 

7 

36 

13 

1 1 

o 
0 

3 

Ob 

10 

3 

6 

1 

38 

24 

3 

11 

14 

48 

7o 

45 

3 

6 

13 

48 

34 

Porto  Rico,  &c.  . . 

3 

4 

4 

11 

7 

4 

12 

7 

23 

21 

2 

9 

4 

15 

19 

Manilla  &  Java  . . 

10 

3 

0 

30 

17 

9 

2 

9 

0/ 

34 

20 

16 

2 

Q 

o 

45 

45 

Brazil  

1 

12 

2 

4 

19 

20 

6 

37 

19 

17 

69 

45 

5 

32 

8 

19 

64 

40 

2 

2 

8 

14 

8 

4 

32 

58 

104 

18 

10 

6 

36 

70 

109 

Total,  1872  .. 
Total,  1871  ,. 

55 

31 

7 

66 

160 

160 

122 

94 

52 

170 

438 

417 

106 

89 

50 

129 

376 

391 

73 

35 

9 

43 

eqi 

lal. 

139 

82 

44 

152 

2  line 

rease 

135 

80 

40 

136 

15dec 

rease 
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STATE  AND  PEOSPECTS  OF  THE  SUOAE  MAEKET. 


The  consequences  of  the  extreme  prices  which  prevailed  in  this 
country,  some  time  ago,  are  now  being  felt  in  the  remarkable 
changes  shown  by  the  sugar  statistics  of  the  month.  Stocks,  in 
the  Four  Ports,  have  increased  46,000  tons  during  the  past  month, 
and  are  now  very  nearly  the  same  as  last  year.  Imports  have 
increased  nearly  40,000  tons  during  the  month,  total  imports  being 
now  21,000  tons  above  those  of  1871;  this  is  the  more  remarkable 
inasmuch  as  there  is  a  decrease  in  the  import  of  beet  sugar,  in 
the  same  period,  of  45,000  tons.  Deliveries  are  15,000  tons 
below  those  of  last  year ;  this  is  not  entirely  to  be  attributed  to 
diminished  consumption,  but  rather  to  the  fact  that  refiners  and 
the  trade  are  buying  only  for  immediate  wants,  and  that  the  stock 
of  duty  paid  sugar  in  the  coimtry  is  unusually  small. 

Prices  have  of  course  declined  proportionally  to  the  increase  in 
stocks.  No.  12  Havana  afloat  is  quoted  at  27s.  6d.  to  28s.  per 
cwt.  Good  refining  Cuba  Muscovados,  26s.  Middling  to  good 
brown  Bahias  and  Pernamhucos,  21s.  to  23s.  These  prices  are 
about  Is.  6d.  per  cwt.  below  those  of  last  year  at  same  date,  and 
show  a  general  reduction  of  3s.  6d.  per  cwt.,  from  the  highest  point 
in  the  middle  of  June.  Eefined  goods  have  participated  in  the 
decline,  Common  Eefined  Lump  is  worth  39s.  6d.  to  40s.,  in 
London.  The  average  duty  paid  price  of  refining  qualities  of 
British  plantation  is  30s.  per  cwt.,  a  rather  higher  figure  than  at 
the  same  date  in  1871 ;  showing  probably  that  the  average  quality 
now  on  the  market  is  superior  to  that  on  offer  last  year. 

About  this  time  of  the  year,  or  earlier,  imports  generally  begin 
to  decline,  so  that  with  average  deliveries  there  is  little  reason  to 
expect  further  increase  of  stocks.  Prospects  of  future  crops, 
continental  and  colonial,  are  reported  to  be  generally  favourable 
to  a  large  yield,  but  it  is  too  early  for  anticipations  to  be  of  much 
value. 
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CHEMICAL  jMANTEES  FOR  CAjSTE  CULTTJEE. 
Continued  from  page  iSi. 
M.  GEOKGES  VILLE's  APPEKDIX  TO  II.  DE  JABETjIt's  EEPOET. 

The  report,  a  translation  of  a  greater  part  of  which  was  given 
in  the  last  number  of  Tlie  Sugar  Cane,  appears  to  have  been 
forwarded  by  the  President  of  the  Commission  to  M.  G.  Ville,  who 
comments  npon  it  at  length  in  his  appendix.  In  alluding  to  the 
advice  which  he  addressed  to  the  Council  General  of  Guadeloupe, 
in  1866,  when  chemical  manures  were  first  introduced,  M.  ViUe 
repeats  some  observations  then  made : — 

Chemical  manures  are  certainly  destined  to  become  the  chief 
agents  in  colonial  agriculture,  because  more  than  any  others  they- 
aUow  of  the  greatest  yield  being  obtained  without  exhausting  the 
soU,  and  because  in  the  colonies  the  production  of  manure  must 
always  remain  below  the  exigencies  of  the  culture.  Therefore  I 
propose  the  trial  of -these  new  agents  in  two  different  conditions  : 

1st.    As  the  only  manure  ; 

2nd.  As  the  complementary  manure. 
In  both  cases  the  same  rules  must  be  followed ; — ^return  to  the 
soil  more  than  you  take  from  it ;  determine  by  experiment  the 
dominante,  i.e.,  the  ingredient  in  the  complete  manure  which  has 
most  effect  on  the  cane,  and  also  the  quantities  of  the  other 
ingredients  from  which,  when  compounded,  the  maximum  of  crop 
can  bo  obtaiacd  with  the  minimum  of  expense, 

2  N 
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Three  years  have  passed  since  the  abore  was  -written  and 
one  portion  only  of  the  experiments  recommended  has  been  carried 
out,  the  result  of  which  has  been  shown  by  M.  Jabrun's  report. 
These  experiments  have  proved  that  phosphate  of  Hme  is  the 
domimnte  of  the  cane,  that  this  plant  requires  a  moderate  supply 
of  nitrogenous  matter,  and  that  a  manure  compounded  from  the 
following  formula  siiits  it  well : — 

COMPIETE  MaITOEE  No.  5. 

To  the  hectare. 

,  ^  > 

Quantity.  Price.  Expense. 

Acid  phosphate  of  lime. .  600  kilogi-ms.  =  96  fr.^ 

Nitrate  of  potash   200      „       =  124  fr.>  228  francs. 

Sulphate  of  lime    400      „       =     8  fr.) 

1,200  kilogrms. 
(about  1,069  lbs.  to  the  acre,  at  a  cost  of  £3  14s.  Od.) 
I  could  have  wished  that  some  experiments  had  been  made  with 
1,800  and  2,400  kilogrms.  of  manure  to  the  hectare,  but  the 
expense  has  deferred  the  realization  of  my  wish.  I  recommended 
that  ratoons  should  be  manured  evei-y  yeai-,  but  the  planters  have 
manured  them  only  every  other  year  from  economic  motives. 
As  to  steam  ploughing  [which  31.  YiUo  had  advised],  it  had  been 
unanimously  declared  to  be  impracticable. 

•  But  the  experiments  have  been  tried,  and  facts  have  spoken ; 
chemical  manures  have  been  proved  superior  to  aU  others,  although 
the  returns  have  not  attained  the  limits  to  which  it  is  certainly 
possible  for  them  to  be  carried,  but  new  life  has  been  infused  into 
the  colony,  which  promises  further  progress. 

M..  Souques,  dii-ector  of  the  great  factoiy  of  Arboussier,  com- 
prehended at  a  glance  that  it  was  more  advantageous  for  him  to 
draw  his  supplies  of  canes  from  lands  in  his  immediate  vicinity 
than  to  look  for  them  at  a  distance,  and  that  therefore  it  was 
desirable  that  the  crops  should  be  doubled,  tripled,  or  quadrupled. 
To  this  end  he  is  using  the  needful  appliances.  Steam  ploughs, 
and  chemical  manures  in  large  proportions,  are  now  acting  to 
admiration.    Before  six  months  have  elapsed  we  shall  be  able 
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to  fix  the  limits  of  the  yield  of  cane  as  we  have  already  done  the 
formula  of  the  most  efficacious  manures. 

"WTiile  experiments  ■were  being  carried  on  in  Guadeloupe,  some 
trials  -were  made  in  Martinique — the  former  by  a  Commission  the 
conclusions  of  which  have  been  published,  the  latter  by  private 
enterprise.  The  accounts  from  the  latter,  although  couched  in 
very  moderate  language,  appear  to  reflect  the  opinions  -which  certain 
of  the  agricultural  press  of  France  have  spread  agarast  chemical 
manures.  One  general  fact,  however,  has  been  gathered  from 
these  trials :  the  proportion  of  nitrogen  which  was  required  in 
Guadeloupe  appears  to  be  insufficient  in  Martinique. 

M.  de  Liste,  who  has  used  chemical  manures  for  many  years,  to 
which  he  owes  very  gratifying  success,  has  increased  the  pro- 
portion of  nitrate  of  potash  from  200  to  300  kilogrms.  per  hectare 
(178  to  267  lbs.  per  acre).  He  thus  wrote  me  under  date  the  2nd 
of  June : — 

"  Ever  since  your  articles  have  been  published,  I  have  been  con- 
vinced of  the  value  of  your  statements.  Not  knowing  to  whom  to 
address  myself  to  obtain  practical  direction  I  had  suffered  the 
pains  of  Tantalus,  when  the  publication  of  your  letter  to  M. 
Borde,  President  of  the  Chamber  of  Commerce,  freed  me  from  my 
dilemma.  I  thence  drew  the  following  formula,  which  I  have 
always  employed : — 

To  the  hectare. 

Quantity.  Price.  Cost. 

Acid  phosphate  of  lime. .  600  kilogi-ms.  =  96  fr.^ 

Nitrate  of  potash   300      „       =  186  fr.>290  francs. 

Sulphate  of  lime    400      „       =    8  fr.) 

1,300  kilogrms. 
(say  1,158  lbs.  to  the  acre,  at  a  cost  of  £4  14s.) 
"I  have  made  no  comparative  cultivation  nor  field  experiments  ; 
I  have  not  weighed  the  canes ;  it  would  therefore  be  impossible 
for  me  to  furnish  precise  results,  but  I  can  affirm  that  with  the 
same  expenses  of  cultivation,  chemical  manures  have  increased  my 
returns  40  per  cent," 
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I  find  in  the  Journal  des  Antilles  of  tte  4th  August,  a  similar 
declaration  to  the  preceding,  comiag  from  the  Honourable  M. 
Lenard,  one  of  the  most  intelligent  planters  in  the  island  : — 

"Two  patches  of  plant  canes  manured  in  April,  1868,  with 
manure  No.  4,*  yielded  me  in  1869  .42,000  lbs.  of  sugar,  or  thirty- 
eight  tierces." 

Another  portion  of  a  cane  patch  manured  partly  with  guano  and 
partly  with  chemical  manure,  produced  18,000  lbs.  of  sugar.  I 
further  proved  that  the  ratoons  from  canes  manured  with  II.  Gr. 
VUle's  chemical  compost  are  so  vigorous  that  they  appear  as  though 
remanurcd,  and  I  am  disposed  to  dispense  with  further  manuring. 

On  the  plantation  of  Vauclines,  the  canes  treated  with  complete 
manure,  No.  4,  resisted  the  di-ought;  they  preserved  an  intense 
green,  whilst  canes  of  the  same  kind  around  them,  treated  with 
other  manure,  were  parched  up. 

More  complete  accounts  from  the  island  of  Eeunion  appear  to 
show  that  the  proportion  of  200  kilogrms.  of  nitrate  of  potash  may 
be  exceeded  with  advantage.  In  Eeunion  there  are  a  great  variety 
of  climates,  because  of  the  different  altitudes  of  the  different  parts 
of  the  island,  il.  Frappier,  to  whom  I  am  indebted  for  these 
accounts,  says  that  50  to  60  kUogrms.  of  nitrogen  per  hectare  (say 
^  cwt.  to  the  acre)  produced  a  marked  effect  in  the  higher  parts 
where  the  temperature  is  lower. 

Further,  from  the  fact  that  200  kilogrms.  (178  lbs.  per  acre) 
of  nitrate  of  potash  produced  in  Guadeloupe  the  maximum  effect 
when  combined  with  600  kilogrms.  (535  lbs.  per  acre)  of  acid 
phosphate  of  lime,  we  arc  not  sure  that  if  the  proportion  of  the 
latter  had  been  increased  a  proportionate  increase  in  the  nitrate  of 
potash  would  not  have  produced  a  corresponding  increase  in  the 
yield.    Then  the  question  is,  to  what  Hmit  can  the  respective 

*  The  following  is  the  formula  : — 


Acid  phosphate  of  lime 

Nitrate  of  potash   

Suliihato  of  lime   


To  the  hectare.  To  the  acre. 
. .  600  kilogrms.  =  535  lbs. 

..  400      „       =  356  „ 

..  400       „       =   356  „ 


1,400       „        =  1247  „ 
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quantities  of  phosphate  of  lime  and  nitrate  of  potash  be  carried 
so  that  the  increased  return  shall  continue  to  be  in  greater 
proportion  than  the  increased  expense  ? 

In  the  limited  regions  where  the  culture  of  the  cane  becomes 
uncertain  for  want  of  heat,  would  not  the  addition  of  a  small 
quantity  of  sulphate  of  ammonia,  by  stimulating  the  foi-mation  of 
leaves  during  the  first  period  of  the  growth  of  the  plant,  have  a 
beneficial  effect  ? 

These  questions  can  only  bo  resolved  by  experiment,  but  in 
order  that  fresh  trials  shall  produce  thcii-  fruit,  it  is  desii-ablo  that 
they  should  be  conducted  on  some  uniform  plan.  The  following 
now  foi-mula  of  manui-es  are  what  I  should  recommend  to  be 
tried : — 

FxBsi  Seeies,  in  addition  to  those  already  ptolished. 

To  the  hectare.  Nitrogen. 
No.  1  Complete  manure,  No.  5. .  1,200  kilogrms.  . .  28  kilogrms. 

„  2  „  No.  5..  1,800       „  ..42 

„  3  „  No.  5..  2,400       „       ..56  „ 

Second  Seeies. — No.  1.   Coitplete  Mantjee  No.  8. 

To  the  hectare. 


Quantity.  Price.      To  the  acre. 

Acid  phosphate  of  lime          1200  kilogrms.  =  192  fr.  . .  1069  lbs. 

Nitrate  of  potash    300      ,,       =  186  fr.  . .   267  „ 

Sulphate  of  lime    300      „       =     0  fr.  . .   267  „ 


1,800  384  fr.  1603 

42  Idlogrms.  of  nitrogen  per  hect.  (37  lbs.  per  acre.) 

2.     Complete  3I.vnuee  No.  9. — eoe  cold  eegions. 

To  the  hectare. 


Quantity.  Price.      To  the  aero. 

Acid  phosphate  of  lime. .  1,200  kilogrms.  =  192    frs.  . .  1069  lbs. 

Niti-ate  of  potash   400       ,,       =  248    frs...  356,, 

Sulphate  of  ammonia    ..      50       „       =  22-50  fi-s.  . .  44,, 

Sulphate  of  lime    300       „       =6     frs.  , .   267  „ 


1,950  kilogi-ms.    468-50  fi's.  1736 
56  kilogi-ms.  of  niti'ogen  per  hect.  (50  lbs.  per  acre.) 
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As  a  general  rule,  like  all  plants  of  rapid  growth,  the  cane 
requires  the  phosphate  of  lime  in  its  most  soluble  form,  there  are 
cases,  ho-ff'ever,  where  the  precipitated  phosphate,  less  soluble  than 
the  acid  phosphate,  may  he  substituted  ■with  advantage ;  this  is 
•when  the  soil  contains  humid  matters  or  vegetable  detritus  in 
abimdance.  In  Cuba,  in  the  low  lands  of  Martinique,  and  in 
certain  districts  of  Eeunion,  soil  of  this  nature  is  abundant.  For 
this  special  case  divers  experiments  made  in  Franco,  without  being 
decisive,  appear  to  favour  the  use  of  phosphate  less  soluble  than 
the  acid  phosphate.  It  is  then  very  urgent  that  for  this  case 
special  trials  should  be  made  of  the  complete  manure  Ifo.  10. 

Complete  WliirrEE  No.  10. 

To  the  hectare. 


Quantity.  Price.  Expense. 

Precipitated  phosphate. .  1,200  kilogrms.  =  240  frs. 

Nitrate  of  potash   400       „       =  248  frs. 

Sulphate  of  lime    300       „       =     6  fi-s., 


494  frs. 


1,900  kilogrms. 

(This  would  be  about  1,690  lbs.  of  the  compost  to  the  acre,  costing 
say  £8.) 

I  fully  hope  that  if  successive  experiments  were  made  with 
these  manures,  not  only  on  plant  canes  but  also  on  ratoons,  that  in 
two  years  the  practice  of  each  country  would  be  settled  on  the  best 
conditions  for  the  production  of  the  cane  in  all  the  districts  where 
this  valuable  culture  is  practicable,  and  what  I  say  of  the  cane 
applies  to  all  colonial  products,  coffee,  cocoa,  tobacco,  maize,  &c., 
all  threatened  with  decline,  and  which  all  may  agf^  become 
prosperous  by  the  proper  application  of  manures  which  it  is 
necessary  in  each  case  should  be  chosen  by  experiment.  , 
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ON  THE  MANTJEACTURE  OE  SUGAE  FROM  THE  SUGAR 
CANE,  AND  THE  MACHINERY  EMPLOYED  THEREIN. 
(Continued  from  page  483.^ 

Paet  XI. 

It  will  be  scon  that  the  Dcmerara  system,  of  manufacture  just 
dcscribod,  tliougli  capable  of  producing  a  sugar  of  attractive 
appearance  and  good  quality,  is  yet  far  from  being  perfect. 

The  use  of  the  Jamaica  train  for  effecting  the  concentration  of 
the  juice  up  to  25°  or  27°  Baume,  though  not  nearly  so  prejudicial 
as  its  employment  for  finishing  the  concentration,  is  nevertheless 
attended  with  a  certain  degree  of  injury  to  the  colour  and  of 
transformation  of  crystallizablc  sugar  into  uncrystallizable. 

Yet  in  the  Dcmerara  system  of  manufactiu'c,  the  preliminary 
concentration  is  always  effected  in  the  Jamaica  train,  the  advan- 
tages which  would  result  from  abandoning  it,  and  conducting  the 
whole  of  the  concentration  of  the  juice,  prelimiaary  as  well  as 
final,  in  the  vacuum  pan,  not  being  considered  suificient  to  warrant 
the  considerable  additional  expense  which  would  thus  be  incurred 
for  more  powerful  vacuum  pans,  air  punips,  and  boUcrs,  also  for 
increased  consumption  of  fuel,  &c. 

While  the  reasons  just  given  preclude  the  use  of  the  ordinary 
vacuum  pan  except  for  the  concluding  stage  of  concentration,  a 
modified  arrangement  of  vacuum  pan,  known  as  the  "  triple  effet " 
pan,  is  in  very  general  use  in  the  French  colonies  and  in  Egypt, 
and  also,  though  less  generally,  in  Cuba,  Mauritius,  &c.,  for 
effecting  the  preliminary  stages  of  this  process. 

The  main  objects  of  the  triple  effet  pan  arc  economy  in  fuel  and 
in  condensing  water.  It  consists  of  three  separate  evaporating 
pans.  The  first  of  these,  in  which  there  is  little  or  no  vacuum,  is 
heated  by  steam  at  a  pressure  of  some  five  or  six  pounds,  some- 
times more.    The  exhaust  steam  from  the  cane  crushing  and  air- 
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pump  engines  is  often  used  for  this  purpose.  Tlic  steam  given  off 
by  this  first  pan  is  used  for  heating  the  second,  ■which  boils  at  a 
considerably  lower  temperature,  as  there  is  in  it  a  vacuum  equal 
to  some  twelve  or  fourteen  iaches  of  mercury.  Thus  the  liquor 
in  the  second  pan  forms,  in  fact,  the  condenser  for  the  vapour 
given  off  by  the  first.  In  like  manner  the  steam  from  the  second 
pan  boils  the  liquor  in  the  third,  in  which  as  good  a  vacuum  as 
possible  is  maintained.  The  vapour  from  the  third  pan  is  condensed 
by  a  separate  condenser,  while  the  pan  itself  is  in  communication 
with  an  air-pump  which  maintains  the  vacuum. 

Supposing  the  first  pan  to  have  a  very  slight  vacuum,  and  to 
boU  at  200°  Pahrenhcit,  and  the  third,  having  a  pretty  good 
vacuum,  to  boH  at  150°,  the  boiUng  point  of  the  second  pan  should 
then  be  about  175°.  The  steam  of  the  first  pan  would  thus  be  25° 
hotter  than  the  liquor  in  the  second,  a  sufficient  difference  to 
produce  pretty  brisk  boiling,  while  the  steam  of  the  second  pan 
would  be  25°  hotter  than  the  liquor  of  the  third. 

Evaporation  wiU.  proceed  at  much  about  the  same  speed  in  each 
of  the  three  pans.  Theoretically,  it  ought  to  proceed  at  just  the 
same  speed,  for  the  heat  of  each  poimd  of  steam  condensed  is 
theoretically  capable  of  transforming  another  pound  of  water  into 
steam  ;  but  practically  there  is  some  little  loss  in  the  transmission 
of  the  heat. 

The  amount  of  work  done  by  a  triple  effet  apparatus  is  only 
equal  to  that  which  would  be  done  by  a  single  one  of  the  three 
pans,  supposing  it  to  have  as  good  a  vacuum  as  the  third  pan  of 
the  series,  and  to  be  heated  by  steam  at  as  high  a  pressure  as  that 
supplied  to  the  fii-st.  At  fii'st  sight  this  looks  an  anomaly,  siace 
the  three  pans  have  three  times  the  capacity,  and  thi-ec  times  the 
heating  surface  possessed  by  one  of  them ;  but  a  little  consideration 
will  show  that  the  speed  of  evaporation  is  dependent  upon  the 
difference  between  the  heat  (sensible  heat)  of  the  steam,  and  the 
temperature  of  the  boiluig  Hquid. 

Now,  supposing  the  steam  first  employed  to  bo  at  a  pressure  of 
about  four  pounds,  and  a  tempcratui-e  of  about  225°,  while  the 
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liquid  boils  at  150°,  -(re  shall  then  have  a  difference  of  sensible 
heat  between  the  steam  and  the  liquid  of  75°,  if  the  evaporation 
is  being  conducted  in  a  single  vessel.  If,  however,  the  evapor- 
ation is  carried  on  in  a  triple  effet,  the  liquid  in  the  'first  vessel 
■will  boU  at  200°,  so  that  there  •wUl  be  only  25°  difference  between 
the  temperature  of  the  steam  and  that  of  the  liquid.  In  like 
manner,  the  steam  arising  from  the  first  pan  mil  have  a  tempera- 
ture of  200°,  vrhilst-the  liquor  in  the  second  pan,  which  it  heats, 
will  boil  at  175°,  so  that  we  have  again  a  difference  of  25°  between 
the  temperature  of  the  steam  and  the  liquid  in  the  sccoud  pan ; 
similarly  the  steam  from  the  second  pan  will  have  a  temperature  of 
175°,  while  the  liquid  in  the  third  boils  at  150°  or  25°  less  than 
the  steam  heating  it. 

Thus  the  difference  between  the  temperature  of  the  steam  and 
the  liquid  in  each  pan  of  the  triple  effet  being  only  25°  or  one 
third  of  what- it  would  be  if  the  whole  operation  were  carried  on 
in  a  single  vessel ;  consequently,  each  pan  wiU  only  do  one-third 
of  the  work,  and  the  three  together  only  as  much  as  a  single  one 
of  them  having  a  good  vacuum,  and  heated  by  high  pressure 
steam. 

It  is  evident,  then,  that  the  triple  effet  is  a  very  costly  apparatus 
as  compared  with  the  amount  of  work  it  can  get  through,  since  three 
evaporating  pans  are  used  to  do  the  work  of  one. 

It  is,  however,  economical  both  in  fuel  and  in  consumption  of 
water.  The  only  fresh  steam  used  is  that  supplied  to  the  first 
vessel,  and  this  as  we  have  shown  above  is  only  one-third  of  that 
needed  to  effect  in  a  single  vessel  the  total  evaporation  accomplished 
in  the  three  vessels  of  the  triple  effet. 

In  like  manner,  only  one-third  of  the  condensing  water  is  needed 
that  is  required  for  a  similar  evaporation  in  a  single  pan.  This  is 
at  once  evident  because  the  vapour  from  the  first  pan  is  condensed 
in  heating  the  second,  and  that  from  the  second  in  heating  the 
third,  so  that  only  the  vapour  from  the  third  pan  has  to  be  dealt 
with  in  a  separate  condenser.  This  economy  in  consumption  of 
condensing  water  is  often  of  great  importance,  since  the  manufac- 
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ture  is  usually  earned  on  in  the  dry  season,  and  in  many  parts  of 
the  -world  it  is  then  difficult  to  obtain  a  regular  and  adequate 
supply  of  it. 

The  economy  of  fuel  is  to  some  extent  counterbalanced  by  the 
fact  that  Tdth  the  ordinary  construction  of  triple  effet  pan,  it 
appears  to  be  necessary  to  filter  the  juice  through  animal  charcoal 
before  passing  it  to  the  triple  effet  otherwise  the  deposit  of  Ume 
on  the  heating  surfaces  takes  place  so  rapidly  as  very  seriously  to 
interfere  with  the  working.  After  deducting  the  fuel  required 
for  rebuming  the  char,  there  is  however,  a  considerable  economy 
in  fuel  remaining.  Even  -where  animal  charcoal  is  employed,  lime 
deposits  to  a  considerable  extent,  and  must  be  removed  at  intervals, 
an  operation  -which  gives  a  considerable  amount  of  trouble. 

The  juice  to  be  evaporated  passes  iirst  into  the  first  pan.  There  is 
not  usually  sufficient  vacuum  in  the  pan  to  draw  it  up  so  that  it  must 
be  either  forced  into  it  by  a  pump  or  monte-jus,  or  run  vaia'  it  from 
a  higher  level.  A  pipe  and  cock  enables  the  liquor  from  the  first 
pan  to  be  dra-wn  into  the  second  as  needed,  the  better  vacuum  in 
the  second  pan  causing  the  liquor  to  flo-w  into  it  very  readily. 
From  the  second  the  liquor  is  dra-wn  in  like  manner  to  supply  the 
third. 

Thus  the  densest  juice  is  foimd  in  the  third  pan,  the  one  boiling 
at  the  lowest  temperature.  This  is  theoretically  right,  and 
perfectly  in  accordance  -with  the  principles  -which,  as  -we  have 
stated,  lie  at  the  foundation  of  all  scientific  sugar  manufacture ; 
yet  it  has  its  practical  difficulties,  for  as  a  consequence  of  it,  the 
concentration  cannot  be  finished,  sugar  cannot  be  boiled  to  grain 
in  the  triple  effet.  The  difference  in  temperature  between  the 
heating  steam  and  the  boiling  liquor  is  not  great  enough  to  produce 
practically  efficient  evaporation  in  highly  concentrated  Hquor. 
Yet  the  order  of  the  introduction  of  liquor  into  the  pans  cannot  be 
varied  -without  much  additional  complication  in  the  machinery, 
and  practically  it  never  is  varied. 

The  triple  effet  is  employed  for  the  preliminary  evaporation,  and 
the  final  concentration  is  conducted  in  a  separate  vacuum  pan. 
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Though  the  triple  effet  has  the  advantages  of  economy  in  fuel 
and  water,  and  of  evaporating  at  a  low  temperature,  it  has  yet 
some  disadvantages.  Where  it  is  employed  the  whole  machinery 
is  of  necessity  most  costly;  char  filters,  char-kilns,  and  a  sep- 
arate vacuum  pan  being  required,  in  addition  to  the  ordinary 
cnishing  and  defecating  apparatus,  and  the  triple  effet  itself. 
Much  labour  is  required,  and  then  although  it  evaporates  at  a 
comparatively  low  temperature,  it  yet  keeps  the  cane  juice  for  a 
long  time  exposed  to  heat,  and  though  the  heat  employed  is 
moderate,  it  is  yet  sufiicient  to  do  injury  to  such  an  unstable 
compound  as  cane  juice,  when  exposed  to  it  for  hours,  as  it  of 
necessity  is  in  the  triple  effet. 

The  Concretor  is  sometimes  employed  to  concentrate  juice  to  be 
finished  in  the  vacuum  pan,  and  from  what  we  hear  from  those 
who  have  employed  both  systems,  juice  thus  prepared  is  brighter 
and  better  than  that  prepared  in  the  triple  effet,  while  the  use  of 
the  Concretor  does  not  necessitate  the  employment  of  animal 
charcoal. 

"Wc  annex  a  sketch  of  a  modefn  arrangement  of  triple  effet  pans, 
in  which  a  steam  receiver  and  a  mont-jus  are  also  shown  on  the 
same  iron  framing,  b'  b'  represent  the  three  pans,  connected  to 
the  measure  marked  a,  by  the  pipe  marked  a,  and  to  one  another 
by  b'  b'' ;  the  third  pan  being  also  connected  to  the  mont-jus  c  by 
the  pipe  c. 

D,  is  a  steam  receiver  communicating  through  the  pipe  d  with 
the  steam  space  of  the  first  pan.  e'  e",  are  receivers  for  the 
vapours  from  b",  which  pass  through  the  pipes  e'  e^,  into  the 
steam  spaces  of  b"  and  b'  respectively  ;  these  receivers  act  also  as 
tell-tales,  having  glass  gauges  attached  to  them  for  that  purpose 
at  g^  ^.  r  is  the  condenser  connected  to  the  third  pan  by  the 
arm  pipe  f,  and  communicating  with  the  au*  pump  tlrrough  the 
pipe  f ' ;  the  upper  part  being  fitted  with  glass  gauge,  acts  also  as 
a  tell-tale  to  the  third  pan. — British  Trade  Journal. 


( To  he  continued.) 
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THE  PEOGRESS  OF  THE  SUGAR  BEET  CULTIVATION 
FOR  THE  MANUFACTURE  OF  SUGAR  ^THIN  THE 
UNITED  STATES. 

Bt  C.  a.  Goessmaott,  Ph.D. 


1830. — Messrs.  John  Yaughan  and  James  Donaldson,  of  Phila- 
delphia, it  is  stated,  formed  the  first  company  (in  Ph.)  for  the 
manufacture  of  heet  sugar.  They  failed  on  account  of  want  of 
information.  The  average  yield  of  sugar  from  beets  was  then 
only  from  4  to  5  per  cent,  in  Europe.  (Goess.) 

1838. — ^Dayid  Lee  ChUd,  of  Northampton  (Mass.),  Hampshire 
Co.,  engaged  that  year  in  some  experiments.  He  produced  1,300  lbs. 
of  sugar.  No  details  about  his  experiments  are  known  to  me, 
except  the  statement  that  he  produced  13  tons"  of  beet  roots  per 
acre,  at  an  expense  of  42  dollars. 

For  twenty-five  years  following  no  experiments,  it  appears,  were 
undertaken  ;  at  least  there  are  no  records  of  results  to  be  found. 
Three  states  entered  subsequently  upon  experiments,  and  are, 
judging  from  recent  statements,  making  rapid  strides  towards 
complete  success.  Illinois,  "Wisconsin,  and  California ;  I  propose 
to  sketch  the  movements  in  each  state  successively. 

Illinois. 

1863. — Genncrt  Brothers  (from  Braunschweig,  Germany)  of 
New  York  City,  bought  a  tract  of  land  (2,400  acres)  at  Chats- 
worth,  in  Livingstone  Co.,  Illinois,  on  the  line  of  the  Illinois 
Central  Railroad.  The  works  were  constructed  with  the  view  of 
treating  fifty  tons  of  roots  per  day.  "Want  of  capital  caused  a 
delay  in  1864.  The  projectors  subsequently  organised  into  a 
stock  company,  known  by  the  name  of  the  "  German  Beet  Sugar 
Company,  at  Chatsworth."  The  history  of  this  enterprise  is 
remarkable  on  account  of  a  series  of  failures,  partly  due  to  ttn- 
favotcraile  seasons  and  inferior  beets,  and  partly  to  an  ill-chosen 
location  for  the  field  of  operations.  The  serious  influence  of  a 
Wgin  soil,  rich  in  humus  and  salines,  on  the  quality  of  the  beets. 
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and  a  frequent  want  of  water,  caused  the  final  removal  of  the 
factory,  etc.,  to  Freeport,  111.,  on  the  Yellow  Creek  (1870).  The 
causes  of  this  first  failure  arc  at  present  so  well  recognised,  and 
the  confidence  in  a  financial  success  under  more  favourable  con- 
dition is  so  strong,  that  increased  accommodation  for  more  exten- 
■  sive  operations  at  Frecport  are  considered  a  safe  investment  on 
the  part  of  the  main  operators,  Mr.  Eosenticl  and  his  associates, 
of  Chatsworth. 

In  1866,  400  acres  of  sugar  beets  were  reported  under  cultiva- 
tion, yielding  4,000  tons  of  roots,  and  producing  27,000  lbs.  of 
sugar,  which  entered  the  Chicago  market,  .Tune,  1867.  The  beets 
were  of  inferior  quality. 

1867.  Prom  8,000  to  10,000  tons  were  giwn. 

1868.  Six  hundred  acres  of  beet  roots  were  under  cultivation. 
Five  months  drought  injured  the  crop  most  seriously ;  they 
obtained  but  5,300  lbs.  of  beet  roots  per  acre  (about  i  to  J  of  an 
ordinary  crop).  The  beets  contained  but  8i  per  cent,  of  sugar, 
and  4  per.  cent,  of  sugai  was  secxired.  600  barrels  of  sugar  were 
sold  in  that  year. 

1869.  — Seven  weeks  of  uninterrupted  raia  in  May  and  June 
destroyed  the  young  plants  (by  washing  away  the  soil  and  rotting 
the  plants),  with  the  exception  of  100  acres.  Subsequent  drought 
and  early  frost  reduced  the  remaining  crop  to  300  tons  of  beet 
roots  ;  water  failed  again. 

1870.  — The  crop  reached  9  tons  of  roots  per  acre;  330  acres  were 
under  cultivation  with  sugar  beet  plants,  of  which  again  150  acres 
were  an  entire  failure  on  account  of  drought;  200,000  lbs.  of 
sugar  were  produced  in  1870.  An  attempt  in  1869  to  sink  a  well 
for  an  increased  supply  of  water  failed  at  1,020  ft.  depth.  Messrs. 
Bunn,  Case,  and  Eosenticl  moved  that  year  part  of  the  machinery 
to  Freeport,  apparently  with  full  confidence  in  their  final  success. 
A  friend  of  miae,  quite  familiar  with  the  practical  working  of 
the  beet  sugar  industiy,  wrote  me  in  1867,  that  the  establishment 
at  Chatsworth  was  iU  proportioned  for  the  work  designed,  and  the 
general  management  open  to  serious  objections ;  ho  did  not  say 
who  was  to  blame. 
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"^'iscoxsrs. 

1867. — ^Messrs.  Boaesteel  and  Otto,  GcrmaJis,  of  Pond  du  Lac, 
"Wise,  decided  to  enter  upon  the  manufacture  of  beet  sugar.  They 
organised  a  company  vith  12,000  dollars  capital,  and  subsequently 
constructed  -(rorks  to  treat  10  tons  per  day.  At  first  but  130 
acres  of  beet  root  plants  were  taken  under  cultivation. 

1869.  — "Want  of  capital  limited  their  operations,  which  on  the 
whole  must  hare  been  satisfactory,  for  a  Philadelphia  capitalist 
proposed  to  advance  the  money  required ;  at  the  same  time  offers 
were  made  to  them  by  General  C.  P.  Hutchinson,  of  San  Pran- 
cisco,  who  had  organised,  at  the  suggestion  of  Mr.  Bonest^el,  in 
that  city,  a  company  with  250,000  dollars  capital  for  the  manufac- 
ture of  beet  sugar.  Messrs.  Bonesteel  and  Otto  accepted  the  offer 
from  California,  left  Pond  du  Lac,  and  entered  in  the  spring  1870 
into  the  recently  organised  Alvarado  Beet  Sugar  Company. 

1870.  — Another  beet  sugar  company,  a  co-operative  enterprise 
of  German  farmers,  began  operations  at  Black  Hawk,  Sauk  Co., 
"Wisconsin,  imder  the  name  of  Pirst  Sauk  Sugar  Company.  Their 
works  were  capable  of  treating  daUy  ten  tons  of  beet  roots.  They 
cultivated  (1870)  two  hundred  acres  of  sugar  beets,  and  made 
40,000  lbs.  of  very  good  (A  1)  sugar,  when  the  ponds  on  which 
they  relied  dried  up,  and  compelled  them  to  feed  their  cattle  on 
the  root  crop.  The  factory  is,  as  I  am  informed,  located  without 
any  particular  advantages  of  transportation  or  water  supply. 

Caufoekia. 

1860. — Mr.  Speckman,  a  sugar  refiner,  imported  sugar  beet 
seeds  from  Germany,  and  induced  farmers  in  the  -s-icinity  of 
San  Francisco  to  cultivate  them.  The  beet  roots  proved  to  be 
too  saline,  and  thus  unfit  for  sugar  manufacture ;  so  he  gave  up 
the  idea.  Mr.  Gordon,  of  San  Francisco,  a  few  years  afterwards, 
proposed  to  tiy  it  again.  He  went  for  this  purpose  with  Messrs. 
Speckman  and  "^'entworth  to  Eiirope  to  study  the  industry.  He 
has  since  died. 

1869. — Mr.  "Wentworth  made  the  first  few  hundred  pounds  of 
beet  sugar,  which  result  encouraged  capitalists  to  form,  under 
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General  C.  J.  Hutchinson's  management,  the  Alvarado  Sugar 
Company,  in  Alameda  Co.,  California. 

1870. — They  began  operations  in  November.  The  vorks  of  this 
company  are  calculated  to  treat  every  day  from  50  to  60  tons  of 
roots.  They  work  the  pulp  of  the  beets  with  centrifugal  apparatus. 
They  propose  to  cultivate  eventually  800  acres  of  sugar  beets.  In 
1870  they  cultivated  480  acres  mth  bad  success,  for  drought 
injured  the  crop  seriously.  The  yield  during  1871  was  about 
15  to  16  tons  per  acre.  Over  1,000,000  lbs.  of  sugar  were  pro- 
duced from  the  crop.  The  capital  of  the  Alvarado  Company  is 
250,000  dollars.  Messrs.  Bonesteol  and  Otto  have  been  partners 
in  the  business  since  1870.  The  prospects  of  the  company  are 
reported  as  being  very  satisfactory. 

1869. — Sacramento  Yalley  Company  began  operations.  The 
crop  failed  in  1871  to  a  considerable  degree.  They  secured  that 
(first)  year  aboxit  2,000  tons  of  roots,  partly  of  a  very  inferior 
quality.  Eobert's  diffusion  apparatus  are  employed,  and  the  works 
arc  calculated  for  50  to  60  tons  of  roots  per  day. 

The  St.  Clara  Valley  Agricultural  Society  organised  the  third 
California  company,  on  the  29th  of  December,  1870,  with  a  capital 
of  200,000  dollars.  The  factory  is  located  at  San  Jose.  No 
reports  have  yet  appeared. 

Appendix. 

The  National  Department  of  Agriculture  at  Washington  have 
sent  beet  root  seeds  to  Chatsworth  since  1867. 

Professor  AntiseU  wrote  his  report  to  the  Commissioner  of 
Agriculture  on  the  sugar  beet  cultivation  and  industry  in  Europe 
in  1867. 

The  State  of  Illinois  passed  in  July,  1867,  a  law  (wHch  held 
good  for  but  one  year)  that  all  machinnery  used  in  the  beet  sugar 
industry  should  bo  exempted  from  taxation. 

New  Jersey  and  Massachusetts  passed  a  law  during  the  last 
session  of  their  legislatures,  1871—1872,  (for  ten  years  from  date), 
which  exempts  the  capital,  etc.,  engaged  in  the  enterprise  from 
taxation. — American  Chemist. 
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SUBSTAITCE  OF  THE 
EEPORT  OE  THE  COMMISSIOlSrERS  FEOM  AITTIGUA 

ApPODfTED  TO  ENaUIEE  INTO  THE  'WOEKING  OP  THE  CeKTEAL  StoAE 

Facioeies  Systeh  m  llAEirNrauE  aitd  GuABErorPE. 

"We  arrived  at  Basse-terre,  Guadeloupe,  on  the  13tli  June, 
and  proceeded  -witliout  delay  to  the  town  of  Point-^-Pitre,  wliere 
the  largest  central  factory,  or  usine,  in  the  French  islands  is 
situated,  the  "Compagnio  Sucri^re  E.  Souques  &  Cie,"  commonly 
called  "L'  Usine  d'  Arhoussier."  This  factory  stands  in  the 
suburbs  of  the  fine  seaport  of  Point-a-Pitre,  and  is  constructed  upon 
the  grandest  scale,  and  is  replete  with  all  the  improrements  in 
machinery  for  the  manufacture  of  sugar  devised  by  modem 
science. 

The  cost  was  £216,000,  and  the  usine,  when  a  third  mill  now 
being  put  up  is  available,  wiU  be  equal  to  an  out-turn  in  the  first 
six  months  of  the  year,  of  from  8000  to  10,000  tons  of  sugar. 

It  commenced  operations  in  Apiil,  1869.  The  first  season  was 
completed  with  part  of  the  copper  machinery  not  fitted  up,  and  at 
no  time  was  the  usine  supplied  with  suificient  canes  to  keep  its 
mill  going.  The  supply  of  canes  is  derived  from  both  divisions  of 
Guadeloupe,  the  volcanic  and  calcareous.  From  the  former  they 
are  conveyed  in  large  lighters  towed  by  steam  tugs ;  from  the 
latter,  by  the  tramway,  several  miles  in  length.  The  canes  are 
carted  by  the  planter  to  his  nearest  point,  on  the  railway,  or  shore, 
and  thence  by  the  usine  to  the  destination,  where  they  are  weighed 
by  a  sworn  agent  in  the  presence,  if  required,  of  a  representative 
of  the  estate. 

The  planter  receives  the  equivalent  in  money  of  5J  per  cent, 
of  the  weight  of  his  canes  of  "  honne  qmtrUme,"  sugar  equal  in 
colour  to  No.  12  "  Dutch  standard,"  the  price  being  regidated  by 
the  market  at  Point-^-Pitre,  at  the  time  the  canes  are  delivered. 
The  process  of  sugar  manufacture  at  this  usine  is  as  follows  : — 
The  canes  are  brought  by  the  planter  to  a  siding  of  the  main 
tramway  on  his  estate.  The  wagon  generally  carries  two  tons  of 
eanes,  and  one  mule  on  a  good  level  ordinary  tramway  can  di-aw 
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easily  t-wo  wagons.  The  wagon,  wtcn  'brougM  to  the  mill  itself, 
conveys  the  canes  to  the  roUei-s.  The  megass  is  elevated  hy  power 
to  a  platform  over  the  boilers.  The  juice  on  leaving  the  mill-bed 
falls  through  three  strainers  into  a  tank,  which  has  a  double  bottom 
heated  by  st^am.  It  is  here  treated  with  a  little  bisulphite  of 
lime,  and  is  then  run  into  a  mont-jus,  which  sends  it  up  to  the 
clarifiers  where  it  is  heated  in  the  ordinary  way  and  tempered 
with  lime.  From  this  it  is  passed  to  the  charcoal  filters  through 
which  it  gravitates,  and  then  passes  by  a  gutter  into  a  receiver. 
It  is  raised  by  a  mont-jus  into  a  cistern  over  the  triph  effet.  Prom 
this  cistern  it  gravitates  into  the  triple  effet,  passing  from  the  first 
to  the  second,  and  from  the  second  to  the  third  boiler,  as  the 
attendant  wishes.  "When  the  syrup  leaves  the  third  boiler  it  is  gen- 
erally 25°  Baume,  and  it  is  inmediately  passed  over  newly  rebumed 
charcoal,  and  falls  into  another  receiver,  from  which  the  vacuum 
pan  takes  it  up  and  boils  it  to  sugar.  The  first  quality  sugar  is 
generally  crystallized  in  the  pan,  and  is  then  dropped  into  sugar 
boxes,  which  stand  seven  feet  from  the  ground ;  under  these  boxes 
a  little  charging  vessel  runs  on  a  railway  that  is  hung  from  the 
bottom  of  the  said  boxes,  and  this  vessel  conveys  the  sugar  over 
the  centrifugals  where  it  is  cured.  The  molasses  from  this,  when 
found  in  good  condition,  is  boiled  up  with  the  syrup  of  the  follow- 
ing day.  "When  the  molasses  is  thick  and  clammy  it  is  boiled 
into  jelly  by  itself  and  dropped  into  sugar  boxes,  and  allowed 
to  granulate  for  a  number  of  days.  This  makes  the  second  quality 
sugar,  and  the  molasses  from  this,  along  with  the  skinmungs  and 
Bubsidings  of  clarifiers,  goes  to  make  rum.  The  juice  that  leaves 
the  clarifiers  does  not  pass  over  fresh  charcoal  but  follows  the 
syrup  from  the  triph  effet,  thus  assisting  to  wash  out  the  sweets 
which  may  have  been  left  by  the  syrup. 

The  figures  following  show  the  weight  of  canes  delivered  to  the 
factory : — 

Tons. 

1869  ,   17,808 

1870    42,808 

1871    68,745 
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THs  year,  notwithstanding  the  severe  di-ought,  the  receipt  of 
canes  was  upwards  of  75,000  tons. 

Thus,  in  the  first  three  years,  the  growth  of  canes  upon  planta- 
tions under  contract  to  the  usine  had  quadinipled,  and  the 
management,  accused  at  first  of  having  estahlished  a  factory  in 
a  district  devoid  of  canes,  has  been  compelled  to  erect  a  third 
large  and  powerful  mill  with  its  accessories  to  provide  for  the 
reception  of  the  normal  quantity  of  canes  expected,  viz.,  100,000 
tons  per  annum. 

This  factory  pays  5  J  per  cent,  for  its  canes,  and  the  figures 
following  show  the  financial  results  for  the  three  years  ending 
1871:— 

Pkofit.  Loss. 

£  £ 

1869   ,   4385     

1870    ■  ■    440 

1871   28,899    


33,284 

Deduct   440 


Leaving. . .  .£32,844 


.3l  profit  of  £7000  was  expected  in  1870.  Severe  losses  sustained 
on  produce  shipped,  owing  to  failures  during  the  late  war  in 
Prance,  and  other  circumstances  connected  with  that  trying  and 
exceptional  year,  are  assigned  as  the  reason  for  the  failure  of 
profits  of  the  usiae,  in  1870. 

In  1870,  6096  tierces  of  sugar  of  lOcwts.  each,  equal  in  round 
numbers  to  3000  tons,  were  obtained  from  the  42,808  tons  of  canes 
received,  or  7*12  per  cent,  of  sugar. 

Three  per  cent,  of  syrup  was  also  obtained,  which  was  converted 
into  117,620  gallons  of  rum,  of  an  average  centigrade  strength  of 
60°,  equal  to  39H  gallons  per  ton  of  sugar. 

In  1871,  10,651  tierces  of  sugar,  or  5325  tons,  were  obtained 


520 


THE  SUGAE  CANE.  Oct.  1,  1872. 


from  tie  68,745  tons  of  canes  received,  or  7*74  per  cent.,  composed 
as  follows : — 

1st  quality  of  sugar  ,   6-24  per  cent. 

2nd  and  3rd     do.   1-50  „ 

A  TnininniTn  average  return  of  8  per  cent,  is  confidently  expected 
■when  not  less  than  25  per  cent,  of  plant  canes  are  regularly  for- 
warded from  the  contributory  estates  to  the  factory. 

The  superintendent  in  a  report  made  to  a  general  meeting  of  the 
shareholders,  on  the  24th  April,  1872,  and  unanimously  adopted, 
remarks  that  this  factory  was  compelled  after  its  second  campaign 
to  refuse  the  offer  of  fresh  contracts,  and  to  increase  its  working 
power  50  per  cent,  to  enable  the  usine  to  keep  pace  with  the  rapid 
increase  in  the  production  of  the  estates  engaged. 

"But  two  years  ago,  says  31.  Souques,  a  lack  of  canes  was 
dreaded ;  now  an  excess  of  supply  is  to  be  feared." 

This  usiae  in  April  last,  the  third  year  of  its  existence,  declared 
a  first  dividend  of  24  per  cent.,  exclusive  of  4  per  cent,  carried  to 
the  credit  of  the  Sinking  Fund  Account.  The  general  manufactur- 
ing and  working  expenses  of  the  usine,  in  1871,  amounted  to 
£117,732.  The  sugar  realized  £141,754,  the  proceeds  of  rum  were 
£12,275,  equal  together  to  £154,029,  showing  a  profit  upon  a 
simple  debit  and  credit  account  (without  charging  interest  upon 
capital,  wear  and  tear  of  stock,  &c.,)  of  £36,297  upon  a  manu- 
facture of  68,745  tons  of  sugar  and  182,798  gallons  of  rum. 
■  "We  had  not  the  advantage  of  seeing  this  great  laboratory  at 
work,  the  operations  for  the  year  being  ended. 

The  Commissioners  observe  here  that  the  processes  of  manu- 
facture both  of  sugar  and  rum  in  aU  the  usiaes  both  ia  Martinique 
and  Guadeloupe  visited  by  them  are  more  or  less  identical, 
the  only  perceptible  difference  being  the  adoption  in  the  new 
factories  of  the  appliances  of  modem  science  and  improved 
mechanical  and  other  arrangements.  The  clarification  of  the 
juice,  its  reduction  to  syrup  at  a  low  temperature,  the  perfect 
crystallisation  and  colour  of  the  sugar,  and  a  maximum  return, 
are.  obtained  by  repeated  filtration  through  animal  charcoal,  the  tr  iple 
effet  and  vacuum  pan  processes,  and  last  of  all  centiifugalmachinesi 
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A  great  drawback  at  present  to  the  usine  Arhoussier  is  the 
want  of  fresh  water,  salt  water  is  obliged  to  be  used,  as  also  water 
derived  from  wells  decidedly  brackish.  The  injury  to  the  boiler 
tubes  and  other  machinery  from  using  salt  water  has  been  so  great 
that  arrangements  are  now  being  made  at  a  great  cost  to  bring 
fresh  water  to  the  usine  from  the  other  division  of  the  island. 

"We  take  leave  of  this  palace  factory  with  the  remark 
tiiat  the  proprietors  of  contributory  estates  as  well  as  several 
shareholders  with  whom  we  had  the  pleasure  of  conversing 
expressed  themselves  perfectly  satisfied  with  the  present  condition 
of  affairs,  and  very  confident  as  to  the  permanent  success  of  the 
usine.  The  shares  originally  issued  at  500  francs  are  now  quoted 
at  1000  francs,  but  none  are  to  be  had.  We  were  informed  upon 
good  authority  that  estates  which  before  the  establishment  of 
usines  were  in  debt,  or  constantly  changing  hands,  were  now  in  a 
flourishing  condition,  and  that  others  which  had  almost  fallen  out 
of  cultivation  were  now  making  excellent  crops. 

The  island  of  Guadeloupe  is  divided  into  two  parts  by  a  narrow 
channel,  called  the  Riviere  Salee,  running  N.  and  S.  The  western 
portion  (Guadeloupe  proper,)  is  of  volcanic  origin,  is  mountainous, 
well  wooded,  and  abimdantly  supplied  with  water,  its  soU,  result- 
ing from  the  disintegration  of  trap  and  conglomerate,  is  generally 
of  a  stiff  argillaoeous  nature. 

The  eastern  portion  is  entirely  calcareous;  its  surface  is  undulat- 
ing, the  hUls  nowhere  attaining  any  considerable  elevation,  are 
generally  cleared  of  wood.  It  suffers  much  more  now  from 
drought  than  the  western  part,  the  inhabitants  deriving  their 
supply  of  water  chiefly  from  weUs  and  ponds,  as  in  Antigua ; 
in  fact,  in  its  general  features  and  climatal  conditions  it  bears  a 
considerable  resemblance  to  that  pai-t  of  our  island  lying  N.  E. 
of  a  line  drawn  from  Dickenson's  Bay  on  the  N.  to  Willoughby 
Bay  on  the  S.  E.  It  is  in  this  portion  of  the  island,  called 
"  Grande  Terre,"  that  the  "Usines  Centrales"  are  situated.  Lea-sing 
Point-&-Pitre,  the  Commissioners  traversed  the  island  of  Grande 
Terre  in  a  N.  E.  direction  to  the  small  port  of  Le  iloule  at  short 
distances  from  wliieh  arc  several  usines  constructed  on  a  smaller 
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scale  than  that  of  D'  Arboussier.  The  country  in  this  part  of  the 
island  bears  much  analogy  in  its  soil,  climate,  and  general  aspect, 
to  the  corresponding  part  of  Antigua.  The  soil  is  generally  a 
dark  coloured  loam,  on  a  marly  sub-soil  overlying  rocks  composed 
of  indurated  marl  and  a  limestone,  made  up  of  comminuted  shells 
and  coral.  The  -svater  is  derired  from  ponds,  -n-ells,  and  cisterns, 
there  being  no  running  water  of  any  consequence.  The  canes 
appeared  to  be  suffering  from  drought  in  the  same  degree  as  those 
of  Antigua.  Wo  -were  unable  to  ascertain  positively  the  amount 
of  rainfall,  as  it  does  not  appear  to  be  the  custom  to  have  pluvio- 
meters on  estates,  as  with  us. 

"TJsine  Zevalloz."  The  method  of  manufacture  here  was  generally 
the  same  as  at  D'  Arboussier.  Charcoal  filters,  triple  effet,  vacuum 
pan,  and  turbines.  There  was,  however,  a  feature  which  we  did 
not  observe  at  the  latter  place,  viz.,  the  employment  of  refrigerators 
for  economising  the  water  supply.  These  consist  of  high  sheds 
open  on  all  sides  in  which  are  placed  strata  of  fascines.  Over 
these  is  conducted  the  waste  water  which  has  served  for  condensa- 
tion in  the  vacuum  pans  and  percolating  them  it  falls  into  a  cistern 
underneath,  its  temperature  reduced  to  [?]  that  of  the  atmosphere. 
It  is  thus  rendered  again  available  for  condensing  purposes. 
Zevalloz  makes  2000  tons  of  sugar.  It  works  night  and  day. 
It  employs  1 40  hands  by  day  and  the  same  number  by  night. 
The  greatest  distance  from  which  it  brings  its  canes  by  rail  is  3J 
miles ;  they  are  carted  by  the  planter  to  his  nearest  point  on  the 
railway,  from  thence  at  the  expense  of  the  usine.  This  railway 
with  material  cost  between  £1600  and  £3200  per  mile.  The 
breadth  betwefcn  the  rails  is  1 J  yards,  and  the  speed  attained  6  to 
10  miles  an  hour.  The  usine  Duokassaing  is  on  the  .same  principle 
and  scale  as  that  of  Zevalloz.  They  both  pay  6  per  cent,  of  the 
weight  of  the  canes. 

The  labouring  population  in  this  district  has  not  increased  since 
the  establishment  of  central  factories,  about  50  per  cent,  of  the 
hands  of  the  separate  sugar  works,  when  these  were  abolished, 
were  roqiiircd  to  work  the  usincs ;  the  planter  thus  gaining  50 
per  cent,  of  the  hands  employed  about  the  works.    After  crop 
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many  of  the  usine  labourers  assist  in  the  cultivation  of  the  estates, 
others  till  their  omi  plots,  being  generally  small  land  holders.  In 
ten  years  the  price  of  labour  has  augmented  by  three-eighths. 
Here  again  we  ■were  informed  that  estates  within  easy  distances  of 
the  central  factory,  -which  were  formerly  m  a  chronic  state  of  debt, 
are  now  clear,  prosperous,  and  well  cultivated.  The  appreciation  by 
the  planters  themselves  of  the  beneficial  effect  of  the  usines  was 
evidenced  by  their  continual  desii-e  to  have  the  line  of  railway 
extended  so  as  to  enable  them  to  forward  their  canes.  At  the 
commencement  there  was  considerable  difficulty  in  coming  to  an 
arrangement  where  proprietors  wore  under  engagements  to  con- 
signees, but  as  the  latter  (here  called  commissionaires)  were 
almost  always  residents,  or  represented  in  the  island,  they  agreed 
to  wait ;  the  planters  in  the  meantime  paying  a  commission,  as 
before,  upon  the  quantity  of  sugar  made  at  the  usine  from  their 
canes,  the  Director  being  guarantee.  In  some  cases  the  usine  took 
up  these  debts.  After  the  disconnection  of  the  planters  with  the 
Commissionaires,  the  Colonial  Bank  advanced  money,  for  the 
purposes  of  cultivation,  at  6  per  cent.,  the  usine  being ,  security  for 
their  repayment. 

We  quitted  Guadeloupe  for  llartinique,  upon  the  18th  June, 
but  our  steamer  having  been  in  communication  with  St.  Kitts  and 
Trinidad,  two  ports  declared  infected  on  account  of  small  pox,  we 
were  refused  permission  to  land  and  were  forced  to  proceed  in  the 
steamer.  At  each  successive  island  the  same  Ul-fate  attended  us, 
and  we  did  not  reach  our  destination  at  Martinique  imtil  the  1st 
July,  when  two  of  our  number  were  enabled  to  land,  llr.  Harman 
being  compelled  to  return  home.  Martinique  differs  from  Guade- 
loupe in  having  no  calcareous  formation,  its  origin  is  purely 
volcanic,  and  its  physical  geography,  soil,  and  climate,  &c.^ 
resemble  those  of  the  western  half  of  the  latter  island.  The 
rainfall  appears  to  have  been  superior ;  during  our  stay  it  rained 
nearly  every  day. 

The  factories  are  situated  principally  on  the  N.  E.  of  the  island; 
there  is  only  one  on  the  S.  AV.  side,  close  to  St.  Pierre,  called  La 
Riviere  Blanche,  which  is  newly  established  having  only  worked 
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three  weeks  at  tlie  end  of  last  crop.  It  has  all  the  latest  improve- 
ments in  machinery  and  apparatus,  is  capable  of  making  2500 
tons,  and  its  cost,  ererything  included,  was  £48,000.  It  consumes 
from  400  to  650  Mlogrms.  of  coals  to  the  1000  kilogrms.  of  sugar 
made.  The  process  is'  the  usual  charcoal  filters,  triple  effet, 
vacuum  pan,  and  centrifugals;  it  had  not  a  sufficient  supply  of 
canes  this  yeai-,  but  expects  a  largo  development  of  cultivation  in 
the  neighbourhood,  chiefly  by  the  small  proprietors.  This  usine 
gives  6  per  cent,  for  its  canes. 

We  proceeded  without  delay  to  Fort  de  Prance.  Kear  this  town 
is  the  first  factory  established  in  Martinique  by  an  Englishman, 
25  years  ago,  Pointe  Simon.  It  did  not  succeed  well  at  first,  in 
consequence  of  want  of  experience,  defective  machinery,  &c.,  but 
is  now  paying  well,  it  gives,  however,  only  5  per  cent,  of  the 
weight  of  canes. 

"  DiUon."  This  factoiy  is  situated  about  three  miles  from  St. 
Pierre,  the  works  ai-e  well  constructed  and  veiy  compact,  with  aU  the  ' 
latest  appHanees.  The  length  of  the  building  is  79  yai-ds,  breadth 
41^  yards.  It  was  in  working  order  18  months  after  it  had  been 
ordered  in  Prance.  The  machinery  is  by  Lecointe  and  ViUette, 
and  the  cost  of  the  usine  alone  amounted  to  £44,000.  The  railway, 
which  is  12  [miles  in  length,  has  been  very  expensive,  in  con- 
sequence of  some  mistakes  in  its  construction,  as  well  as  the  marshy 
and  unfavourable  condition  of  the  soil.  This  has  crippled  the 
company,  butfuU  confidence  seemed  to  exist  as  to  its  ultimate  success, 
and  much  clearing  is  being  efiected  of  the  neighbouring  low  hills. 
This  was  its  first  year  of  full  working  order.  It  has  four  boilers, 
one  triple  effet,  sixteen  turbines,  twenty  filters.  The  scum  is 
pressed  and  the  cake  used  as  manure.  The  specific  gravity  of 
juice  was  9°  to  10°  Baum^;  1100  tons  of  sugar  were  made  of  the 
present  crop,  and  i  ton  of  coal  was  consumed  per  ton  of  sugar. 
This  usine  made  a  profit  this  year  of  250  tons  of  sugar,  and  1000 
casks  of  rum  of  250  litres,  each  selling  at  90  frcs.=£3  12s.  per 
cask.  The  mean  weight  of  canes  was  found  to  bo  equal  to  28 
tons  per  acre. 

CTo  ie  continueclj 
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ON  THE  INFLUENCE  OF  FORESTS  ON  EAINFALL. 
By  Alfred  Fbtde. 
(Continued  from  page  468.) 

Few  readers  -mil  liave  tlie  opportunity  or  the  inclination  to 
peruse  the  four  large  folios  which  compose  the  Forest  Conservancy 
Report  of  India,  but  it  may  be  well  to  make  copious  extracts  from 
the  exhaustive  observations  on  the  influence  of  forests,  by  Mr. 
DalzeU,  the  Conservator  of  Forests,  Bombay  Presidency,  which 
will  be  found  in  Part  III,  No.  10 : — 

"  It  has  been  said  that  to  pursue  the  progress  of  man  step  by  step  in  the 
destruction  of  forests  vould  be  to  write  the  history  of  civiKsation,  as  man  is 
developed  only  at  the  expense  of  forest  vegetation.  Hence  an  endeavour  has 
been  made  to  establish  it  as  a  maxim  that  civilisation  is  antagonistic  to  the 
conservation  of  forests.  "When  this  sentiment,  however,  is  analysed,  it  will 
appear  pretty  evident  that  it  is  more  distinguished  for  brevity  than  for 
truth ;  for  it  is  in  civilised  countries,  such  as  Germany  and  France,  that  the 
conservation  of  forests  is  considered  of  vital  importance  to  the  progress  and 
well-being  of  man,  and  that  without  forests,  these  would  become  like  Asiq, 
Minor  (the  cradle  of  the  human  race),  a  country  of  ruined  cities. 

"  It  is  only  in  the  first  step  of  ci\-ilisation  that  man  is  the  enemy  of  forests, 
"When  the  savage  hunter  begins  to  be  dissatisfied  with  the  precarious  produce 
of  the  chase,  and  to  perceive  the  advantages  of  a  settled  abode  and  a  regular 
supply  of  food,  he  cuts  down  the  trees  which  formerly  sheltered  him,  and 
'  establishes  a  clearing.'  The  pioneers  of  the  so-called  civilisation  may 
come  from  a  country  already  civilised,  and  follow  the  example  of  the  savage, 
but  their  acts  and  objects  are  the  same  as  those  of  the  savage,  and  a  man 
cajmot  but  feel  that  in  becoming  a  pioneer  of  the  so-called  civilisation  of  a 
new  country,  he  has  gone  back,  for  a  time  at  least,  into  a  state  .of  semi- 
barbarism.  Be  this  as  it  may,  the  gloomy  and  impenetrable  forest  disappears, 
and  is  replaced  by  smiling  homesteads  and  waving  crops ;  towns  arise  ;  the 
himter  becomes  a  farmer ;  food  is  multiplied ;  and  the  plough  that  prepared 
the  land  is  made  from  the  trees  that  lived  on  the  ground  which  they  are  now 
made  to  tear  up. 

"  But  it  has  not  always  been  with  such  justifiable  motives  as  these,  that 
man  has  devoted  himself  to  the  destruction  of  forests.  Home  bounties,  and  a 
desire  of  immediate  gain,  tempted  our  older  North  American  Colonics  (now 
the  United  States)  to  the  most  hu-ish  destruction  of  the  noble  ship-timber 
which  their  forests  formerly  contained.  This  was  cut  down  within  a  few 
years,  and  sold  at  a  comparatively  low  price,  and  they  have  now  leisure 
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to  repent  of  former  acts,  and  to  acknowledge  with  regret  that  land  once 
cleared  of  timher  does  not  soon  clothe  itself  with  a  new  growth  of  mer- 
chantable trees ;  that  they  can  run  up  pUes  of  hrick  and  mortar,  but  that 
they  cannot  run  up  trees ;  that  the  thing  once  done  cannot  be  undone,  and 
that  there  is  no  species  of  architecture  by  which  they  can  erect  oaks,  beeches, 
or  other  stately  timber  trees  at  will.  For  a  great  many  years  that  noble 
timber  would  have  afforded  a  handsome  annual  revenue,  as  well  as  an 
inexhaustable  supply  of  material  for  the  once-flourishing  Colonial  dockyards. 

"  In  addition  to  this  wholesale  destruction  of  forests  in  the  North  American 
Colonies,  there  existed  a  practice  (barbarous,  reprehensible,  and  wasteful)  by 
which  the  colonist,  after  procuring  two  or  three  successive  crops  from  land 
newly  cleared  and  burnt,  commenced  to  cut  and  bum  the  forests  in  a  new 
place,  changing  his  location  every  two  or  three  years. 

"  The  effects  of  cultivation  in  the  States,  as  observed  by  3fr.  Stevenson  in 
18-10,  can  now  be  traced  as  far  as  the  Alleghany  Mountains,  the  greater  part 
of  the  land  between  them  and  the  ocean  having  been  cleared  and  brought 
into  cultivation.  'It  is  much  to  be  regretted,'  continues  Mr.  Stevenson, 
'that  the  early  settlers  in  clearing  this  country  were  not  directed  by  a 
gystematic  plan  of  operations,  so  as  to  have  left  some  relics  of  the  natural 
produce  of  the  soil,  which  would  have  sheltered  the  fields  and  enlivened  the 
face  of  the  country,  while,  at  the  same  time,  they  might  by  cultivation  have 
been  made  to  serve  the  more  important  object  of  promoting  the  growth  of 
timber.  Large  tracts  of  country,  however,  which  were  formerly  thickly 
covered  with  the  finest  timber  are  now  almost  without  a  single  shrub,  every- 
thing having  fallen  before  the  woodman's  axe,  and  in  this  indiscriminate 
massacre  there  can  be  no  doubt  that  many  millions  of  trees  have  been  left  to 
rot,  or,  what  is  scarcely  to  be  less  regretted,  have  been  consimied  as  firewood.' 

"  This  work  of  general  destruction  ia  stiU  going  forward  in  the  "Western 
States,  in  which  cultivation  is  gradually  extending,  and  the  formation  of 
some  laws  regulating  the  clearing  of  land,  and  enforcing  an  obligation  on 
every  settler  to  save  a  quantity  of  timber  which  might,  perhaps,  be  made  to 
bear  a  certain  proportion  to  every  acre  of  land  which  is  cleared,  is  a  subject 
which  I  should  conceive  to  be  not  unworthy  of  the  attention  of  the  American 
Government,  and  one  which  is  intimately  connected  with  the  future  pros- 
perity of  the  country.  But  should  popiilation  and  cultivation  continue  to 
increase  in  the  same  ratio,  and  the  clearing  of  the  land  be  conducted  in  the 
same  indiscriminate  manner  as  hitherto,  another  100  years  may  see  the 
United  States  a  treeless  country.  Can  we  regard  such  a  prospect  as  this  as 
the  triumph  of  civilization,  and  not  rather  as  the  result  of  reckless  folly  ? 
Even  the  notice  of  American  novelists  has  been  attracted  to  this  subject,  and 
Mr.  Jf.  Sawtfiorne  tell  us  that  the  New  England  yeoman  is  now  as  niggardly 
of  each  stick  of  firewood  as  if  it  were  a  bar  of  CaUfornian  gold. 
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"  Nor  was  it  to  any  kind  of  civilization  that  the  partial  destruction  of  the 
forests  of  France  oaa  he  attributed.  The  French  Eevolution  broke  down  the 
barriers  which  the  authorities  had  opposed  to  the  destruction  of  the  forests. 
The  mob  (out  of  hatred  to  the  former  Government),  and  tho  landed  pro- 
prietors, who  had  hitherto  jealously  conserved  them,  carried  fire  and 
destruction  into  tho  woods,  and  the  trees  disappeared  in  aU  directions,  and 
the  French  Government  have  long  been  engaged  in  endeavouring  to  repair 
ihe  ruin  effected  in  those  frightful  times. 

"  The  destruction  of  forests  is  a  matter  of  much  more  serious  anxiety  for 
most  governments  than  for  Great  Britain,  which  has  the  happiaess  to  possess 
such  inexhaustible  stores  of  underground  fuel,  and  many  Colonies  to  send  her 
supplies,  consequently  the  calamity  of  a  scarcity  of  wood  and  its  bad  effects 
on  all  the  domestic,  public,  and  social  concerns  of  tho  people  visible  iu  many 
woodless  countries  are  not  felt  in  England,  where  the  destruction  of  forest 
has  been  greatest. 

"From  the  earliest  records  we  possess  we  learn  that  every  country  ia 
Europe,  including  Iceland  (where  now  there  is  not  a  single  tree),  was  thickly 
covered  with  forests.  Hiese  were  no  doubt  swept  away  by  a  fast-increasing 
population,  and  the  necessary  clearing  in  the  first  stop  of  oi\'ilization  to 
provide  a  corresponding  amount  of  food.  Ireland  used  to  be  called  the  woody 
isle,  and  the  descriptions  of  Slrabo  and  Ftolemy  corroborate  the  existence  of 
extensive  forests  in  Scotland,  where  the  Eoman  legions,  by  command  of  tho 
Emperor  Severus,  were  employed  in  cutting  down  tho  forests. 

"^But  we  are  now  on  a  higher  platform  of  civiHsation,  and  are  able  to 
perceive  by  the  help  of  these  ancient  records,  as  well  as  by  the  discoveries  of 
recent  science,  that  forests  are  something  more  than  obstructions  to  cultivation 
and  storehouses  of  materials  for  the  arts  of  civilised  life.  We  now  know 
that  a  forest  is  not  merely  an  aggregate  of  trees,  but  an  embodiment  of  life, 
subject  to  disease,  old  age,  and  death,  and  that  in  their  living  functions  they 
influence  the  physical  character  of  a  country,  and  are  connected  with 
important  changes  in  the  economical,  commercial,  and  artificial  relations  of 
the  population;  that  they  enter  into  mutual  relations  of  cause  and  efieot, 
with  many  physical  phenomena  which  afifect  the  productiveness  and 
agricultural  intersts  of  a  country.  This  knowledge  has  boon  of  slow  growth, 
and  has  had  to  combat  with  much  ignorance  and  prejudige,  and  whatever 
good  ground  may  have  been  discovered  for  despising  scientific  theories,  the 
facts  collected  together  are  too  numerous  and  too  authentic  not  to  carry  with 
them  tho  fullest  conviction. 

"According  to  tho  report  of  Tacitus,  the  sky  of  England,  which  was  densely 
overspread  -with  large  forests,  was  constantly  overcast  with  clouds  and  rain. 
The  cold  however,  was  not  very  groat,  and,  according  to  Casar's  statement, 
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tho  cold  was  not  so  intense  aa  in  France.  fViia  Agricola,  cap.  XII.,  and 
Ccesar,  de  Bella  Gallico,  lib.  V.  cap.  X.J 

"In  Italy, in  ancient  times,  the  forests  occupied  all  the  luHy  districts,  while 
the  water  accumulated  and  spread  over  the  low  lands.  The  history  of  the 
earliest  period  informs  us  that  inunense  quantities  of  timher  were  exported 
in  exchange  for  wine,  oU,  and  other  products:  Inundations  of  the  Tiher 
surrounded  [the  Mons  Palatinus  with  a  marsh,  and  the  woody  declivities  of 
the  Appenniaes  exerted  such  a  powerful  influence  on  the  temperature  of 
Italy,  that  according  to  livy,  the  hardy  Eoman  soldiers  suffered  much  at 
the  siege  of  Viji  (404  A.c.)  from  violent  frosts  and  heavy  snowstorms. 
According  to  Columella,  thoro  were  in  his  own  lifetime  winters  so  severe  that 
the  frost  destroyed  every  tree  in  the  vicinity  of  Home  ;  and  Livy  states  that 
ice  interrupted  the  navigation  of  the  Tiher,  which  was  every  winter  regularly 
covered  with  ice ;  and  Horace  in  his  Odes  states  states  that  the  streets  of 
Home  were  frozen  over,  that  Mount  Socrate  was  covered  with  snow,  and 
that  ice  ohstructed  the  course  of  rivers. 

"All  those  phenomena  have  long  ceased;  even  hoar  frost  appears  to  be  a 
very  rare  occurrence.  Occasionally  we  hear  of  snow  showers ;  hut  no  sooner 
has  it  fallen  than  it  melts  away ;  and  no  sensible  alteration  is  produced  on 
the  present  high  temperature  of  Italy. 

"  Tho  prevalence  of  this  latter  must  ho  exclusively  attributed  to  the  clearing 
of  the  forests  situated  on  the  slopes  of  hills  and  mountains. 

"  In  Spain,  according  to  the  report  of  Livy  {lib.  XXI.),  the  snow  of  the 
year  218  A.c.  lay  in  the  vicinity  of  the  Ebro  for  30  days  to  the  depth  of  four 
feet. 

"  Tacitus  states  fOermania  V.J  that  the  cold  weather  prevented  fruit  from 
ripening,  .and  even  50  years  before  Christ  grapes  failed  in  Belgium.  According 
to  Ovid  {Eleg.  X.)  the  vines  wore  frequently  destroyed  by  frost  in  countries 
where  nothing  similar  is  now  witnessed ;  even  wine  froze  in  open  vessels, 
and  the  Black  Sea  was  covered  with  ice  so  strong  that  heavy  waggons  could 
pass  safely  over.  A  temperature  so  low  occurs  no  longer  in  these  and  other 
countries  of  tho  same  latitude. 

"  We  draw,  therefore,  tho  conclusion  that  1,800  years  ago  exteixsive  forests 
exerted  such  a  strong  influence  on  the  climate  that  the  temperature  of  tho 
coldest  month  was  from  9°  to  11°  Faht.  lower  than  at  present,  and  that 
Germany  had  winters  like  those  of  Western  Russia.  It  foUows  from  obser- 
vations, calculations,  and  historical  notices,  that,  in  consequence  of  the 
clearing  of  forests,  the  temperature  of  European  coimtries  has  been  on  the 
increase  ;  an  effect  produced  entirely  by  the  labours  of  man. 

"  Similar  and  still  greater  alterations  in  temperature  arc  linked  with  those 
depending  on  forests,  in  so  far  as  they  are  attributable  to  the  formation  and 
preservation  of  flowing  waters,  and  those  as  a  matter  of  course  possess  a 
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powerful  influence  on  the  physical  condition,  the  trades  and  manufactures, 
the  agriculture,  commerce,  and  navigation  of  a  country. 

"All  the  rivers  of  Europe  testify  to  the  retreat  of  their  contents  to  a  lower 
level,  as  also  to  the  drying  up  of  innumerahlo  springs.  The  large  masses  of 
water  they  used  to  carry  formerly  excavated  the  valleys  and  laid  the  founda- 
tion of  the  alluvial  plains.  The  drifted  silt  is  found  far  from  their  present 
banks,  and  leads  us  to  form  some  estimate  of  the  breadth  of  their  original 
beds. 

"  The  hands  of  man,  says  Sir  Eoderick  Murchison,  in  his  '  Geology  of 
Eussia,'  have  produced  and  are  still  effecting  considerable  changes  in  large 
tracts  in  Eussia  by  the  destruction  of  her  forests.  A  few  centuries  only  have 
elapsed  since  Northern  Eussia  was  a  dense  virgin  forest,  with  vast  inter- 
vening marshes  and  lakes,  but  now  her  gigantic  pine  trees  are  felled,  lakes 
and  marshes  drained,  and  the  culture  of  com  extended  to  the  latitude  of  the 
White  Sea.  The  natural  recipients  of  so  much  moisture  having  been 
destroyed,  we  may  thus  in  a  great  measure  accoimt  for  the  sensible  diminu- 
tion of  late  years  in  the  waters  of  the  Volga  and  other  great  streams  whose 
affluents  rise  in  those  very  countries.  Certain  observers  have  supposed  that 
there  is  the  same  volume  of  water  as  before,  but  that  it  flows  off  more 
rapidly.  "Whether  this  opinion  be  adopted,  or  that  of  a  sensible  annual 
diminution  of  moisture  by  the  destruction  of  dense  forests  which  formerly 
obstructed  evaporation,  the  result  is  the  same  as  concerning  the  effects  on  the 
surface  and  internal  tracts  of  the  country.  '  For  our  own  part,'  adds  Sir 
Eoderick,  '  we  .can  scarcely  refrain  from  thinking  that  the  axe  of  the  miner 
(for  wood  is  the  chief  fuel  of  Eussian  miners)  has  been  a  prime  cause  of  this 
increasing  drought,  an  opinion  we  formed  in  the  Ural  Mountains,  whence 
the  greatest  feeders  of  the  Volga  proceed,  and  where  the  inhabitants,  com- 
plaining of  the  annual  decrease  of  water,  invariably  refer  this  eff'ect  to  the 
clearing  away  of  the  forest.' 

"  In  another  part  of  the  same  work  Sir  Eoderick  states  as  follows  : 
'  Covered  as  Eussia  has  been  with  maguiflcent  forests  which  have  hitherto 
suppHed  her  inhabitants  alike  with  shelter  and  with  fuel,  the  time  is  fast 
approaching,  and  in  some  large  tracts  has  already  arrived,  when  these 
resources  will  no  longer  meet  the  exigencies  of  an  increasing  population.' 

"The  Island  of  Mauritius  presents,  in  its  central  plateau,  vast  forests 
remarkable  for  the  multiplicity  of  species  which  compose  them.  The  persons 
employed  in  the  cultivation  of  ih.e  sugar-cane  have  carried  on  an  incessant 
war  with  these  forests,  and  every  day  has  seen  their  area  diminishing.  But 
it  appears,  from  a  recent  official  report  to  the  Eoyal  Society  of  the  Mauritius, 
that  the  authorities  of  the  island  are  now  alarmed  at  the  streams,  which  were 
once  so  copious,  gradually  drying  up. 

" '  At  the  same  time,'  says  the  secretary,  'that  the  water  in  the  river  has 
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diminished,  the  forests  have  been  thinned  to  a  consideraWe  extent,  and  we  Tvill 
now  put  the  question,  whether  the  guardian  of  the  woods  and  forests  should 
not  be  charged  with  replanting  trees  to  replace  those  that  have  disappeared  ?' 
'  Let  us  cast  our  eyes,'  continues  the  secretary,  '  on  the  barren  and  naked 
mountains  which  surround  the  town  of  Port  Louis,  and  when  the  sun  reflects 
its  burning  rays,  picture  to  ourselves  the  mountains  covered  with  trees 
spreading  shade  and  coolness.'  'If  this  island'  adds  Professor  LindUy, 
'should  in  time  become  barren,  it  will  only  undergo  the  fate  which 
universally  attends  the  destruction  or  absence  of  forest  in  countries  exposed 
to  great  solar  heat. 

"  Travellers  in  Mauritania  have  discovered  in  the  plains  of  Mitidjah,  and 
the  province  of  Oran,  traces  of  a  vegetation  which  is  no  more,  and  which 
has  left  behind  it  only  the  sterility  and  aridity  of  a  desert.  In  the  province 
of  Constantine,  of  Philip- ville,  on  the  borders  of  Eummel,  there  is  not  a  treo 
where  formerly  there  was  extensive  cultivation  and  a  dense  population. 

"  J udeea  had  also  its  forests  in  ancient  times,  and  which  are  now  to  be  sought 
for  in  vain,  and  we  even  find  the  name  of  perhaps  the  most  ancient  conser- 
vator of  forests  in  Palestine,  auder  King  Artaxerxes,  in  the  second  chapter 
of  Nehemiah.  There  is  frequent  mention  in  the  Bible  of  the  '  iarim.'  Upon 
Lebanon  were  found  those  famous  forests  of  cedars  of  which,  in  the  present 
day,  scarcely  any  remain.  Upon  Anti-Lebanon  pines  and  firs  furnished  the 
Phceniciaus  with  timber  for  their  ships.  On  the  moimtains  of  Bashan  there 
were  forests  of  oaks. 

i'  The  Bible  furnishes  us,  too,  with  the  names  of  several  forests,  the  actual 
sites  of  which  are  now  occupied  by  an  arid  soU.  Such  is  the  forest  of 
Ephraim,  that  of  Kareth,  of  Korcha,  in  the  tribe  of  Judah ;  such  was  that 
which  covered  the  district  of  Baalah  on  the  frontiers  of  Benjamin  and  Judah, 
and  to  which  that  town  owes  its  surname  of  Kirjeathjearim  (the  town  of 
forests). 

"  The  Phosnicians  were  the  principal  agents  of  destruction  for  the  forests 
M  Palestine  and  Syria.  Before  the  time  of  Eratosthenes,  Cyprus,  since  so 
destitute  of  wood,  was  covered  with  forests,  and  they  were  thought  such 
a  nuisance  that  possession  of  land  was  given  to  those  willing  to  clear  it 
of  trees. 

" '  In  felling  the  trees  which  cover  the  crowns  and  slopes  of  mountains,' 
says  Sumioldi,  '  men  in  all  climates  seem  to  be  bringing  on  future  generations 
two  calamities  at  once,  a  want  of  fuel,  and  a  scarcity  of  water.' 

"  Eetuming  to  America,  let  us  examine  a  district  where  the  climate  is 
analogous  to  that  of  Europe,  viz.,  the  table-land  of  New  Granada,  which  is 
10,000  to  14,000  feet  above  the  sea. 

"The  village  of  Ubate  is  now  situated  in  the  neighbourhood  of  two  lakes, 
•which  70  years  before  formed  but  one,  and  the  old  inhabitants  saw  the  water 


Oct.  1,  1872. 


THE  STJaAE  CANE. 


531 


shrinkiTig  year  after  year.  The  old  sportsmen,  as  well  as  the  annals  of  the 
various  parislies,  show  that  extensive  forests  h.ave  been  cut  down  in  the 
Burrounding  country,  and  the  clearing  stiU  continues.  The  inhabitants  of 
Zimjaca,  another  village  in  the  same  valley  as  Ubate,  all  knew  it  was  built 
close  to  another  lake,  and  it  is  now  a  league  from  its  bank.  Formerly,  there 
was  no  difficulty  in  obtaining  building-timber,  as  the  mountains  which  rose 
from  the  vaUey,  on  either  hand,  were  covered  with  trees,  which  have  mostly 
all  disappeared  by  the  eagerness  to  procure  fuel  in  manufacturing  salt  from 
the  springs  of  Taosa. 

"  To  these  facts,  gathered  from  many  sources,  and  which  I  could  multiply 
and  support  by  many  others  of  a  similar  kind,  it  may  be  replied  that  the 
diminution  of  the  water,  incontestable  as  it  is,  might  have  taken  place  without 
the  clearing  away  of  the  forests  and  might  bo  due  to  unknown  causes ;  but  it 
would  not  bo  difficult  to  show  that  lakes  in  the  vicinity  of  those  that  have 
shrunk  moat  remarkably,  but  around  which  no  destruction  of  forest  has 
taken  place,  have  undergone  no  change  in  level.     /   .  .  .       -  •.  . 

"  The  conclusions  which  it  seems  legitimate  to  draw  from  the  whole  of  the 
facts  now  brought  together,  are, — 

"1st.  That  the  wanton  destruction  of  forest  has  entailed  barrenness 
and  aridity  on  countries  renowned  in  former  times  for  their  fertility. 

"  2nd.  That  along  with  woods,  springs  and  rivulets,  disappear  and 
cease  to  water  the  parched  land. 

"  3rd.  That  the  actual  temperature  of  a  country  is  by  the  destruction 
of  its  forests  very  sensibly  increased. 

"  4th.  That  the  rain  gradually  washing  away  the  vegetable  earth  from 
the  sides  of  the  denuded  hills  condemns  them  to  sterility,  while  these 
latter,  no  longer  able  to  retain  and  regulate  the  flow  of  water  that  falls 
on  their  slopes,  are  scored  by  deep  gullies  formed  by  impetuous  torrentSj 
while  the  beds  of  rivers  are  at  one  time  dry,  and  at  another  filled  by 
sudden  and  short-lived  floods. 
"Wo  have  still  to  enquire  whether  extensive  clearings  of  the  forests 
■which  embrace  a  wide  district  cause  any  diminution  in  the  quantity  of  rain 
that  falls. 

"  Springs  and  rivulets  may  shrink  and  disappear  without  the  effect  being 
ascribable  to  any  decrease  in  the  quantity  of  rain.  Unfortunately,  the 
observations  we  possess  on  the  quantity  of  rain  which  falls  in  any  particular 
district  of  sufficient  antiquity  and  accuracy  to  be  worthy  of  confidence  are 
scarcely  to  be  found  out  of  Europe,  and  there  in  the  generality  of  instances 
the  SOU  was  cleared  before  observation  began. 

"  The  United  States  of  America,  where  the  forests  are  disappearing  with 
such  rapidity,  wiU  probably  one  day  afford  elements  for  a  satisfactory 
solution  of  the  question. 
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"  It  may  be  argued,  not  that  the  ammal  quantity  of  rain  is  lessened,  hut 
that  what  does  fall  goes  further  where  there  are  forests ;  that  in  attracting 
and  retaining  the  moisture  of  the  atmosphere,  and  hy  presenting  an  immense 
warmth-radiating  surface,  and  condensing  the  vapour,  forests  are  visited 
with  frequent  showers ;  that  the  thick  canopy  of  verdure  prevents  the  rays 
of  the  sun  from  penetrating  to  the  ground  and  absorbing  its  hvmiidity.  This 
OB  aU  true,  but  this  would  merely  prove  that  forests  economize  the  rain. 

"It  does  not,  indeed,  seem  legitimate  to  decide  that  because  a  country  is 
covered  with  wood,  therefore  it  is  visited  with  abundant  rain.  It  seems 
more  probable  that  because  the  rain  is  abundant,  therefore  it  is  covered  with 
wood. 

"  "We  know  that  rains  fall  abundantly  in  several  parts  of  the  ocean,  where 
of  course  there  are  no  forests  to  account  for  it ;  and  yet  there  are  very 
extraordinary  phenomena  which  still  remain  unexplained  and  merit  the 
closest  investigation  of  meteorologists.  Thus,  along  the  whole  coast  of  Peru 
there  is  no  rain,  and  no  vegetation  throughout  a  large  circuit.  The  rain 
commences  first  in  the  north  of  Tumbez,  and  there  extensive  woods  are  seen  ; 
towards  the  east  it  begins  first  in  the  valleys  of  the  Cordilleras,  which  abound 
in  vegetation. 

"  The  fact  is  undoubted  that  there  are  level  countries,  particularly  under 
nearly  the  same  latitude,  although  the  one  contains  a  much  larger  extent  of 
forests  than  the  other,  which  receive  about  the  same  annual  quantity  of  rain. 

"Thus,  for  instance,  in  the  woody  plains  of  Bavaria  and  Prussia  the 
amount  of  rain  is  on  the  whole  scarcely  greater  than  what  falls  in  the  plains 
of  Champagne,  which  are  destitute  of  wood.  This  throws  a  new  light  on 
the  subject,  and  leads  us  to  inquire  whether  there  is  any  marked  difference 
in  the  fall  of  rain  between  tiilla  and  mountains  closed  with  forests  and  those 
entirely  denuded. 

"We  know  that  the  lowest  stratum  of  air  contains  the  greatest  quantity 
of  aqueous  vapour,  and  hence  it  might  be  expected,  ceteris  paribus,  that  mora 
rain  would  fall  on  low,  level  plains  than  in  elevated  countries.  The  contrary, 
however,  is  the  fact.  The  increase  in  the  amount  of  rain  is  gradual  as  we 
ascend  up  to  from  1000  to  5000  feet,  according  to  the  latitude  of  the  place. 

"This  may  be  accounted  for  satisfactorily  by  the  colder  air  on  elevated 
places,  and  by  the  clouds  resting  on  the  summits  of  mountains  without 
descending  into  the  plains.  Hence  we  may  lay  it  down  as  a  certain  fact, 
both  from  theory  and  experiment,  that  the  rains  increase  with  the  elevation. 

"  If  mountains  be  protected  from  solar  radiation  by  forests,  and  if  the 
transpiration  from  an  enormous  leaf  surface  has  the  same  cooling  effect  as 
terrestrial  radiation,  it  stands  to  reason  that  the  effect  of  elevation  {i.  e.  the 
increase  of  rain)  is  stUl  further  augmented.  We  are  thus  lead  to  the 
conviction  that  it  is  mainly  variety  of  territory,  table-lands,  and  mountains 
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■whose  slopes  and  summits  are  covered  witli  wood,  which  encourage  and  keep 
up  the  annual  amount  of  rain. 

"  As  a  proof  of  this,  we  may  instance  the  provinces  of  Estramadura  and 
Murcia,  in  Spain,  whore  there  are  mountains  that  have  heen  stripped  of  their 
forests,  and  where  there  is  frequently  now  no  fall  of  rain  for  eight  or  ton 
months,  and  where  the  prevalence  of  dry,  sultry  weather  forbids  agriculture, 
while  Catalonia  and  Valencia  are  covered  with  wood,  and  possess  a  moist  and 
productive  soil.  It  seem^,  therefore,  unquestionahle  that  the  unforosting  the 
slopes  and  summits  of  hills  and  mountains  and  other  elevated  lands  does 
actually  diminish  the  mean  annual  quantity  of  rain. 

"  It  thus  amounts  almost  to  demonstration  that,  the  exertions  of  man  in 
connection  with  forests  have  had  and  always  wiE  have  a  very  material  effect 
in  altering  the  physical  character  of  a  country ;  it  may  ho  for  good,  it  may 
be  for  evil.  Germany,  once  a  continuous  forest,  has  been  greatly  improved 
in  climate ;  the  marshes  of  Burgundy  have  been  dried  up,  and  rendered  fit 
for  the  cultivation  of  the  vine ;  Dauphine  has  ceased  to  be  on  the  borders 
only  of  a  cultivated  country,  as  it  was  in  the  time  of  the  Eomans ;  maize 
now  yields  fine  crops  on  the  northern  side  of  the  Spanish  and  Italian  frontiers, 
and  the  chestnut  and  vine  ripen  their  fruits  on  the  banks  of  the  Ehone  and 
Danube,  where  once  they  could  not  have  existed. 

"  The  climate  of  the  United  States  has  become  mUder  since  the  forests 
have  been  destroyed  and  cleared  away;  and  vegetables  transplanted  from 
Europe,  which  refused  to  thrive  on  account  of  the  cold  and  damp  condition 
of  these  wooded. countries,  now  easily  arrive  at  a  state  of  perfection.  But 
when  wo  come  to  consider  the  efifects  of  such  clearings  in  tropical  and  sub- 
tropical countries,  where  the  blazing  sun  pours  down  his  ardent  rays  on  the 
sxirfaco  of  the  ground,  we  come  to  the  darker  side  of  the  picture.  Thus  the 
fertile  plains  on  the  slopes  of  Mount  Atlas,  deservedly  called  the  Gardens  of 
the  Hesperides,  have  lost  all  their  fertility  with  their  streams  and  forests. 
Thus  the  Canary  Islands,  the  mountains  of  Greece,  and  many  countries 
renowned  in  ancient  history  for  productiveness  and  a  numerous  population, 
despoiled  of  their  forests,  are  condemned  to  the  miseries  of  dearth,  drought, 
and  barrenness.  The  very  same  causes  which  have  improved  the  cHmate  of 
temperate  and  cold  regions  render  that  of  the  tropics  more  insufferable. 

"  There  are  places  in  the  tropics,  however,  which  would  be  improved,  by 
being  drier  than  they  are ;  such  as  the  marshy  forests  of  Guiana.  It  is  a 
Very  general  belief  that  dense  forests  are  the  cause  of  malaria,  and  it  is  very 
natural  to  think  so  when  we  find  such  places  the  chief  seat  of  malaria.  But 
the  truth  is  that  we  know  little  or  nothing  of  the  origin  of  malaria ;  we  are 
certain  that  it  cannot  be  attributed  to  growing  trees,  however  dense. 

"  In  the  present  state  of  our  knowledge  on  this  subject,  it  would  not  be 
philosophic  to  form  any  decided  opinion,  though  there  is  some  reason  to 
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think  that  stagnant  water,  whether  in  a  thick  forest  or  in  an  open  country, 
may  be  one  of  the  causes  of  malaria. 

"  When  people  talk  of  telluric  influences,  they  only  invent  a  name  to  hide 
their  ignorance,  and  do  not  come  any  nearer  a  solution  of  the  question. 

"  The  practical  conclusions  we  should  draw  from  the  ahove  remarks  are 
these,  that  when  it  is  found  necessary  to  denude  a  district  of  trees,  either  for 
the  sake  of  agriculture  or  to  destroy  its  unhealthineas,  we  should  encourage 
the  disforesting  of  the  plains,  where  water  may  be  stagnant  in  the  soU,  and 
discourage  as  much  as  possible  the  cutting  of  trees  on  the  slopes  of  the  hills, 
more  particularly  if  they  are  steep,  for  there  water  cannot  rest,  and  we 
should  not  be  improving  but  rather  spoiling  the  climate  by  the  denudation 
of  such  places. 

"  "We  can  make  a  practical  application  to  this  rule  with  great  advantage 
in  North  Canara,  a  country  where  the  forest  is  out  of  all  proportion  to  the 
population,  and  where  it  is  desirable  that  every  valley  among  its  hilla  be 
cleared  of  timber. 

"  The  Germans  boast  that  they  owe  the  preservation  of  their  forests  to 
their  own  good  old  conservative  tendencies;  that  they  now  build  their 
dwellings,  warm  their  bodies,  and  cheer  their  spirits  by  means  of  the  well- 
oared-for  posterity  of  those  very  woods  in  which  their  ancestors  hunted  the 
elk  and  iirus.  But  others  teU  us  that  Germany  has  always  been  overstocked 
■with  forest  in  proportion  to  the  population,  and  that  it  was  owing  to  the 
foresight  and  good  forest  regulations  of  Frederick  the  Great  that  their 
forests  have  been  so  well  preserved.  "We  learn  from  the  reports  of  the  Paris 
Exhibition  the  great  value  and  importance  which  Austria  attaches  to  her 
forests,  which  are  there  called  the  sources  of  the  nation's  wealth. 

"It  is  on  account  of  fuel,  however,  and  the  absence  of  extensive  coal 
deposits  that  Germany  generally  has  been  forced  to  pay  so  much  attention 
to  the  preservation  and  management  of  her  forests.  This  is  evinced  by  the 
long  establishment  of  numerous  forest  ofBcers  of  every  grade,  and  by  the 
issue  of  many  publications  for  instrpotion  in  forest  management  by  men  of 
science. 

"  'As  trees  (writes  Br.  Bartig,  a  distinguished  German  author  on  forestry) 
are  rooted  in  the  soil,  so  is  the  welfare  of  the  German  people,  with  its 
thousand  roots,  bound  up  in  our  German  conservative  system  of  forestry.' 
This  would  be  an  extravagant  statement  in  England,  but  not  so  in  Germany 
or  any  other  country  in  which  a  numerous  population  is  dependent  on  trees 
for  fuel.* 

"  •  The  British  carboniferous  basins  may  be  estimated  to  embrace  some  6,400  square  miles 
of  coal ;  the  French  a  little  less  than  1,000,  and  the  Belgian  about  SIO  ;  the  Bohemian  field 
Bome  400,  that  of  Saxony  only  30,  that  of  Spain  probably  200,  and  that  of  aU  Russia  scarcely 
100  square  miles.  Comparing  the  coal  areas  with  the  total  surfaces  of  the  respective  coal- 
producing  countries,  the  United  States  has  1  square  mile  of  coal  to  each  15  of  land  •  Great 
Britain  1  to  every  22J  j  Belgium  a  like  proportion,  and  France  but  1  of  coal  to  every  200  of 
country. 
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"  Although,  the  minute  and  complicated  details  of  European  systems  of 
forest  management  are  not  suitable  for  this  coimtry,  with  its  scattered 
natural  forests,  yet  the  general  principles  on  which  natural  forests  in  all 
countries  ought  to  he  managed  are  invariahlo  and  at  the  same  time  few  and 
simple,  and  I  now  proceed  to  state  what  these  are. 

"  The  first  object  is  not  pecuniary  advantage  in  the  realising  of  a  revenue, 
public  utility  is  the  thing  chiefly  to  be  considered ;  this  principle  cannot  be 
contested.  There  is  a  permanent  necessity  for  the  products  of  the  forests,  a 
demand  which,  with  an  increasing  population,  will  never  grow  loss,  and  the 
first  object  should  bo  to  have  such  an  extent  of  forest  land  under  the  absolute 
control  of  the  State  as  will  fulfil  this  object,  that  is,  that  the  supply  shall  be 
sufficient  for  all  wants. 

"  The  second  object  is  to  prevent  as  much  as  possible  this  supply  from 
ever  failing  at  any  future  time.  It  must  bo  fostered  not  only  for  the  present 
generation,  but  for  posterity.  The  management  should  be  like  that  of  a 
charitable  institution  which  can  distribute  its  income  without  injuring  its 
funds ;  the  sources  of  that  income,  as  every  overstepping  of  this  boundary,  is 
sure  to  revenge  itself  sooner  or  later. 

"  The  present  generation  is  the  depository  of  the  interests  of  futurity,  and 
is  entitled  only  to  the  usufruct.  The  governments  of  tho  present  are  the 
proprietors  of  forests  in  a  different  sense  to  that  in  which  the  word  proprietor 
is  generally  used,  and  resemble  a  person  who  enjoys  a  life-interest  in  a  sum 
of  money  the  capital  of  which  is  never  to  be  reduced. 

"  The  lesson  taught  by  a  comparison  of  coimtries  in  their  ancient  and 
modem  condition  forces  another  and  important  object  on  our  attention,  viz., 
to  guard  against  the  denudation  of  any  particular  district,  so  that  those 
salutary  effects  'on  tho  climate  and  water  supplies  which  have  been  already 
so  much  dwelt  upon  may  continue  permanent.  These  are  all  tho  great 
principles  that  demand  attention;  to  which  may  be  added  another  subor- 
dinate to  the  above,  which  is,  that  no  timber  tree  should  be  cut  down  until  it 
has  arrived  at  maturity,  or  allowed  to  remain  uncut  after  it  has  reached  that 
period. 

"  A  farmer  would  be  considered  insane  if  he  cut  down  his  crop  before  it 
was  ripe,  or  if  ho  permitted  the  over-ripe  ears  to  drop  their  contents  on  tho 
ground  before  ho  gathered  in  his  harvest,  and  yet  this  insane  practice  is 
carried  on  every  day  with  regard  to  trees,  thousands  of  which  in  India  are 
every  year  lost  to  tho  State  and  to  the  public  by  want  of  attention  to  the 
present  rule. 

"  When  a  tree  ceases  to  increase  in  bulk  this  is  a  most  certain  criterion 
that  it  has  arrived  at  maturity,  and  therefore  to  retain  it  longer  is  a  loss, 
for  tho  life  of  every  tree  is  divided  into  three  periods,  which  may  bo 
compared  to  infancy,  manhood,  and  old  ago  in  animals. 
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"  Practical  commentaries  on  these  rules  are  aU  that  appear  to  be  demanded 
for  the  guidance  of  those  to  whoso  control  forests  arc  entrusted. 

"  It  would  he  no  easy  task  to  endeavour  to  calculate  the  time  that  the 
timher  supply  of  tho  Bomhay  Presidency  wiU  last,  if  the  present  rate  of 
demand  he  taken  as  a  guide ;  any  speculation  on  such  data  would  he  vain, 
as  that  demand  is  increasing  at  a  ratio  which  for  future  years  it  is  impossihle 
to  calculate. 

"  When,  however,  it  is  taken  into  consideration  at  tho  same  time  that  the 
principal  jungle  districts  form  a  narrow  Hno  running  north  and  south ;  that 
from  that  line  chiefly  the  inhabitants  of  the  treeless  northern  and  eastern 
parts  of  tho  Presidency,  Cutch  and  Kattywar,  must  obtain  their  supplies ; 
that  Bombay  generally  is  a  comparatively  dry  country  ;  that  our  forest  trees 
are  consequently  much  slower  in  growth  than  in  the  more  humid  .parts  of 
the  Peninsula ;  then  those  who  know  the  country  will  concede  that  we  have 
not  any  unnecessary  superfluity,  nor  any  reason  for  permitting  waste,  or  for 
neglecting  the  conservation  of  any  jimglo  tract. 

"  Government  have  already  acknowledged  the  growing  scarcity  of  timber 
and  firewood  throughout  tho  Presidency.  Such  being  tho  case,  we  must 
disapprove  of  any  scheme  for  limiting  the  extent  of  forest  conservation,  for 
marking  off  reserves,  and  leaving  the  remainder  of  all  forest  land  beyond  the 
pale  of  protection.  Such  a  scheme  is  actually  in  existence.  Fortunately, 
however,  it  exists  only  on  paper. 

(To  be  continued.) 


ANALYSIS  OF  CANE  SOILS. 


The  Colonial  Company  has  caused  portions  of  the  soU  of  certain, 
of  its  estates  ia  the  "West  Indies  to  be  analyzed,  with  the  view  of 
ascertaining  the  best  course  of  cultivation  and  the  most  suitable 
manure  to  be  applied  to  each.  Analyses  of  cane  soils  have  fre- 
quently been  inserted  in  The  Sugar  Cane;  and  the  importance  of 
obtaining  a  series  of  such-  analyses  of  soils  on  which  the  cane  has 
been  cultivated  year  after  year  for  hundreds  of  years,  to  compare 
with  those  of  virgin  soils  only  just  brought  under  cultivation,  can 
scarcely  be  over-estimated. 

Having  been  favoured  with  the  reports  of  the  analysts,  thg  one 
by  Ml'.  Sibson,  F.C.S.,  is  now  inserted; 
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EEPOET  ON  SAMPLES  Or  SOILS,  SENT  BY  MESSES. 
THE  COLONIAL  COMPANY,  LIMITED. 

Sample  mahked  E.S.  also  'No.  9. 
This  soil  contains  good  elements  of  fertility  but  in  an 
undeveloped  state.  It  is  very  deficient  in  lime,  the  amount  of 
this  body  present  being  too  small  to  allow  of  estimation.  As  this 
constituent  is  an  essential  element  of  fertility,  its  addition  in  some 
form  is  desirable.  "Would  advise  the  use  of  the  manure  described 
as  Manure  No.  1  (page  540),  also  the  treatment  there  suggested 
for  the  amelioration  of  this  class  of  soil. 

Sample  E.S.    No.  8. 

A  very  peaty  soU,  consisting  of  nearly  three-fourths  of  vegetable 
matter  in  the  form  of  humus,  &c.  It  contains  also  a  good  propor- 
tion of  lime,  hence  its  addition  to  the  above  and  foUowing  samples, 
if  practicable,  would  be  advantageous.  If  any  means  exist  for 
drying  this  soil,  either  by  the  vcaste  heat  of  furnaces,  or  in  the 
sun,  it  might  possibly  be  used  as  fuel :  the  ash  would  in  this  case 
constitute  a  valuable  addition  to  nearly  all  these  soUs,  as  it 
contains  a  comparatively  large  proportion  of  lime,  in  which  they 
are  deficient.  As  a  soil  it  is  deficient  in  phosphates,  and  would 
be  benefited  by  the  addition  of  a  good  dissolved  bone  manure. 
Samples  E.S.  No.  10  aot  E.  S.  No.  11. 

Similar  to  No.  9  but  somewhat  more  loamy,  and  the  latter  with 
more  organic  matter.    Treatment  similar  to  that  for  No.  9. 

Samples        23  am>  (s^  24. 

Both  very  strong  clay  soUs,  with  good  elements  of  fertility,  but 
in  a  dormant  state,  requiring  much  mechanical  improvement  to 
render  these  elements  available  for  vegetation.  The  manure  men- 
tioned above  would  be  suitable. 

Samples  L.E.       5  also  20. 
„       L.E.      13    „  21. 
L.E.      38    „  22. 

These  soUs  have  a  good  composition,  although  like  nearly  all 
the  samples  here  examined  are  of  too  retentive  a  chai'actcr,  but 
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capable  of  much,  improvement.  Nos.  5  and  38  arc  tlie  better, 
having  a  small  though  appreciable  quantity  of  lime  :  No.  13  has 
no  appreciable  amount  of  lime,  but  a  good  proportion  of  phosphoric 
acid :  ■would  advise  the  application  of  manure  No.  1  to  these 
soils. 

EH.    Sampiis  1  ALSO  17. 

>y  >>        2  18. 

,,      3    ,,  19. 

These  soils  are  somewhat  alike  and  all  very  strong  clays,  requir- 
ing much  cultivation  to  biing  them  into  a  fertile  condition.  They 
have  good  elements  of  fertility  except  as  regards  Hme,  in  which 
they  are  all  deficient.  "Would  advise  the  use  of  manure  described 
at  page  (540)  as  No.  2,  and  all  treatment  suggested  for  the  ameliora- 
tion of  this  kind  of  soil. 

TB.    SAiiprES  1  Also  12.  . 
jj  I)       2    ,,  13. 

„       3    „  14. 
These  arc  also  very  stiff  clays,  containing  much  oxide  of  iron 
and  alumina,  and  very  tenacious.    They  contain  comparatively 
small  quantities  of  phosphoric  acid,  and  on  this  accouat  are  not 
likely  to  attain  so  high  a  degree  of  fertility  as  some  of  the  fore- 
going samples  in  which  this  item  is  larger.    "Would  recommend 
the  manure  No.  2,  and  all  treatment  calculated  to  lighten  the  soil. 
W  Y.    Samples  No.  19  also  25. 
))  J)       K.  13    ,,  26. 

The  first  is  a  good  soil  containing  a  fair  quantity  of  organic 
matter  as  vegetable  remains,  and  has  a  high  proportion  of  phosphoric 
acid,  with  other  elements  of  fertility,  except  lime,  in  which  it  is 
deficient.    "Would  advise  the  manure  No.  1 . 

The  second  is  a  much  lighter  soil  than  most  of  the  accompany- 
ing samples,  and  might  be  used  to  advantage  for  mixing  with  the 
above  and  others  if  practicable.  I  should  advise  a  good  dissolved 
bone  manure,  or  a  nitro-phosphate  manure  for  this  soU. 

BE.    Samples  14—16. 

16—15. 
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Both  very  stiff  clays  requiring  much  working  to  allow  of  profit- 
able cultivation.    Manure  No.  2  would  be  suitable. 

Samples  PM.  1  aiso  4. 
„       PM.  2    „  5, 
PM.  3    „  6. 
„       PM.  4    „  7. 

No.  1  is  a  good  soil,  though  clayey  and  very  deficient  in  lime : 
having  no  appreciable  quantity  of  .this  element,  its  application  is 
advisable,  and  manure  No.  1. 

No.  2  is  inferior  to  the  above— the  percentage  of  phosphoric 
acid  being  small.    Similar  treatment  recommended. 

No.  3.  A  superior  soU,  having  a  good  proportion  of  Ume,  and 
might  be  mixed  with  the  above  if  practicable.  It  has  a  slight 
drawback  in  the  shape  of  a  little  protoxide  of  iron  which  is 
sometimes  hurtful  to  vegetation;  free  working  and  aeration  are 
the  only  means  of  overcoming  it.    Manure  No.  1. 

No.  4  similar  to  1  and  2,  but  with  slightly  more  lime. 
^  Sample  1  Surface  soil,  12  in.  deep — 18  in.  deep,  also  1. 
I)       >)      2  ,,  ,,       —      ,,  2. 

»)       )'      ^  )>  ))  J)  ,,  3. 

The  surface  soil  of  No.  1  is  of  fair  quality,  but  capable  of  much 
improvement  by  judicious  cultivation.  The  soU  at  12  in.  deep  has 
more  phosphoric  acid  than  the  surface,  hence  its  gradual  and 
cautious  admixture  would  be  desirable.  The  lower  layer  has  less 
phosphoric  acid,  and  its  addition  not  therefore  Kkoly  to  benefit ; 
would  advise  use  of  manure  No.  1. — In  No.  2  the  surface  soil  has 
good  elements  of  fertility,  bnt  in  an  undeveloped  state,  and  is 
much  in  need  of  cultivation.  The  admixture  of  the  lower  portions 
of  soil  would  not  be  desirable  in  this  case.  This  soil  and  also 
Nos.  1  and  3  arc  deficient  in  lime.  No.  3  is  a  good  soU,  though 
still  susceptible  of  much  improvement.  The  subsoil,  both  at 
12  in.  and  18  in.  deep,  may  be  mixed  in  this  case  if  it  be  thought 
desirable  to  deepen  the  soil.  Manures  No.  1  or  2  may  be  used  for 
these  two  latter  samples. 
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PP  1  also  27. 
„  2    „  28. 

These  are  both  rery  tenacious  clay  soils,  and  require  much 
mechanical  improvement  to  allow  of  any  manure  having  a  good 
effect.    Are  also  deficient  in  lime.    Manure  I^o.  2. 

La  Camheee. 

This  sample  is  similar  to  the  above,  though  not  quite  so 
retentive. 

These  soils  being  nearly  all  of  a  clayey  character,  the  use  of 
ammoniacal  maniu'cs  may  be  generally  indicated  as  the  best  mode 
of  bringing  their  dormant  elements  of  fertility  into  an  active  and 
useful  condition.  The  addition  of  phosphate  also  is  necessary  since, 
although  some  of  these  soils  contain  comparatively  largo  quantities 
of  this  body,  only  a  small  proportion  of  that  shown  in  the  analysis 
is  actually  available — the  remainder  being  locked  up,  so  to  speak, 
and  only  accessible  as  the  general  character  of  the  soil  becomes 
improved.  The  other  elements,  such  as  potash,  magnesia, 
sulphates,  &o.,  arc  sufScient  in  quality.  Lime  is  generally 
deficient,  as  pointed  out  under  the  respective  samples  and  will  be 
specially  noticed  presently. 

Manuele  No.  1. 

The  mixture  I  have  mentioned  as  Ko.  1,  I  would  advise  to 
bo  made  of  f  supei-phosphate  and  ^  sulphate  of  ammonia.  Mineral 
superphosphate  (the  cheapest  form  of  soluble  phosphate)  might  bo 
used,  and  a  second  quality  of  sulphate  of  ammonia  if  preferred  in 
point  of  price.  This  mixture  should  be  used  in  the  same  manner 
and  quantity  as  the  phospho  guano,  or  other  manures  now 
employed  for  the  cultivation  of  the  canes,  and  I  have  no  doubt 
its  efieets  wiU  bo  very  marked  and  superior  to  other  manures. . 
Its  cost  will  also  be  much  less  than  any  of  the  manures  commonly 
sold  for  the  purpose,  and  although  necessarily  considerable,  (by 
reason  of  the  liigh  price  of  sulphate  of  ammonia,)  wUl,  on  soils  of 
the  character  now  reported  on,  repay  a  good  profit  on  the 
putlay. 
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Mastoie  Ifo.  2. 

Is  suitable  for  soils  of  a  heavier  character,  and  on  other  soils 
sometimes  has  a  better  effect  than  the  above,  viz. : — 
i  Superphosphate  as  above. 
i  Sulphate  of  Ammonia. 
^  Eapc-  Dust 

Eapc  dust  is  the  residue  left  from  expressing  rape  oU,  when  too 
impure  to  be  used  for  feeding.  This  mil  have  the  effect  of  supply- 
ing organic  matter,  which  is  much  needed  on  some  of  these  soils.  • 
This  manure  to  be  used  iu  the  same  manner  as  the  preceding. 
fTo  be  continued.) 


THE  GOVEENOE  OF  JAMAICA  "INTEEVIEWED." 

Sir  J.  P.  Grant  did  not  (it  is  said)  escape  being  "  interviewed  " 
in  his  passage  through  New  York  recently.  A  reporter  of  the 
New  York  World  gives  the  following  account  in  the  World  of  the 
2nd  of  September  : — 

Ecportcr :  I  trust,  Governor,  you  will  not  find  my  question  an 
improper  one ;  but  the  readers  of  the  World  would  be  pleased  to 
know  whether  or  not  your  voyage  to  England  has  any  bearing  on 
the  project  of  the  confederation  of  the  British  West  Indies,  British 
Honduras,  and  British  Guiana,  after  the  model  of  the  Dominion 
of  Canada  ?  The  Governor :  I  have  not  the  slighest  objection  to 
answering  the  question.  My  voyage  has  no  bearing  that  I  know 
of  on  the  projected  confederation.  In  fact,  the  project  is  to-day 
an  abandoned  one.  The  difficulties  to  be  surmounted  before  such 
a  confederation  could  be  formed  were  found  to  be  too  great  for  the 
project  to  be  successfully  carried  through,  so  it  is  no  longer  urged 
or  seriously  talked  of.  In  Jamaica  it  was  never  extensively  advo- 
cated, that  I  am  aware  of.  Eeporter:  Having  completed  your 
European  journey,  wiU  you  return  to  Jamaica?  The  Governor: 
It  is  the  custom  of  the  British  Colonial  Office  to  leave  a  man  in  an 
office  like  the  one  I  hold  seven  years.  I  have  not  as  yet  completed 
my  sixth  year;  therefore  I  expect  to  return  and  seiTC  up  to 
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November,  1873,  which  will  terminate  my  seventh  year.  Eeporter : 
The  true  friends  of  Jamaica  here  will,  I  am  sure,  be  happy  to  learn 
that  you  are  not  to  be  separated  from  its  governorship,  since  your 
administration  has  been  very  successful.  The  Governor :  Thank 
you,  sir.  It  does  not  become  me,  of  course,  to  say  whether  or  not 
my  administration  has  been  successful,  but  this  I  can  nevertheless 
afiSrm,  that  in  Jamaica  things  have  truly  changed  for  the  bettor, 
socially,  morally,  politically,  and  materially,  since  I  went  there. 
The  people  have,  I  believe,  become  better,  happier,  and  wealthier. 
Trade,  commerce,  manufactures,  and  agricultui'al  productions  have 
considerably  increased,  and  the  Government  become  a  more  efficient 
agent  for  good.  Laws  are  now  better  observed  and  administered, 
taxes  are  more  easily  collected,  and  the  Treasury  is  no  longer  on 
the  verge  of  bankruptcy,  but,  on  the  contrary,  always  abundantly 
supplied  with  funds  sufficient  to  meet  all  demands  upon  it.  The 
Government's  credit  is  fully  restored,  and  considered  good  in  the 
best  financial  'changes  in  Europe.  The  yearly  revenues  have 
exceeded  the  expenses  by  nearly  £60,000,  and  this  has  enabled  the 
Government  to  considerably  reduce  the  taxes,  so  that  the  rate  of 
taxation  is  less  to-day  than  it  was  under  my  predecessors,  Governors 
Eyre  and  Sir  Henry  Storks.  In  consequence  of  this  decreased 
taxation  the  revenues  -will  naturally  be  less  this  year  than  they 
were  last  year  and  the  year  preceding ;  still  I  am  satisfied  they 
■will  exceed  the  expenses  by  a  handsome  sum.  A  more  efficient 
and  honest  collection  of  the  taxes  and  the  increase  of  the  trade, 
commerce,  and  productions  have  been,  I  am  happy  to  say,  the 
means  of  bringing  on  the  remarkable  financial  improvements  in  the 
condition  of  the  Treasury  under  my  administration,  and  not 
increased  taxes  and  duties. 

Eeporter :  Has  Jamaica  a  Constitution  ?  The  Governor :  Tes. 
One  promulgated  during  the  short  rule  of  my  immediate  predecessor, 
Sir  Henry  Storks,  and  popularly  known  as  the  New  Constitution. 
By  it  power  is  more  fully  concentrated  in  the  hands  of  the 
Executive  than  it  was  by  the  preceding  instrument,  and  to  this 
fact,  I  think,  much  of  the  improvement  in  the  condition  of 
Jamaica  is  to  be  attributed.    The  people  under  it  arc  led  ia  a 
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gi-eat  measure  to  eschew  politics  and  their  broils  and  turmoils, 
for  all  of  -which  a  vast  majority  of  the  Jamaicans  are  unfit  by 
education,  temperament,  habits,  and  opportunities.  But  though 
the  new  Constitution  goes  this  far,  bear  in  mind,  it  grants  equality, 
social  included,  to  all  classes— blacks,  mulattoes,  and  whites 
equally  alike.  Eeporter:  Is  there  much  of  an  emigration  from  and 
immigration  to  Jamaica?  The  Gorernor:  The  emigration  from 
the  island  is  small,  and  is  more  than  compensated  by  immigration. 
From  1200  to  1500  Cuban  refugees  have  settled  there  of  late  years, 
and  are  proving  a  valuable  acquisition  to  the  population.  Many  of 
■them  are  engaged  in  the  cultivation  of  tobacco,  and  doing  very 
weU  pecuniarily.  The  tobacco  they  raise  is  said  to  bo  equal  to  the 
best  second  grade  of  Cuba  tobacco,  'and  makes  excellent  cigars. 
Jamaica  is  also  attracting  attention  as  a  winter  resort  for  American 
tourists,  and  last  season  was  patronised  by  many  of  them.  During 
the  winter  months  the  climate  is  delightful,  particularly  in  the 
hills.  I  have  a  residence  in  these  hills,  2700  feet  above  the  level 
of  the  sea,  and  only  11  miles  from  Kingston,  and  a  more  pleasant 
and  healthy  place  of  winter  and  summer  resort  I  have  never  seen 
not  even  in  Italy. 


THE  CEOPS  IN  ISTATAL. 


The  severity  of  the  present  winter— if  one  can  apply  such  a 
phrase  to  a  season  of  such  sunny  days  and  bright  moonlit  skies- 
ought  not  to  surprise  any  one  who  remembers  what  the  conditions 
of  the  autumn  have  been.  It  is  some  time  since  we  had  such 
frequent  successions  of  frosty  nights,  and  in  ordinary  course  a  bad 
year  may  be  considered  to  be  due.  But  the  late  rains  in  Apiil 
and  May,  left  the  ground  in  all  lowlying  localities  saturated  with 
moisture,  which  the  sun's  rays  have  since  been  ineffectual  to  dispel. 
Frost  is,  perhaps,  the  most  difficult  of  all  visitations  to  deal  with, 
though  drainage,  doubtless,  helps  to  diminish  the  evil.  Happily 
for  Natal,  its  "  gentle  undulations"  reduce  the  experience  of 
disaster  to  a  minimum.  Were  our  coastlands  as  flat  as  those  of 
Demerara,  sugar  planting  would  scarcely  be  possible  here  ;  but  as 
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they  are,  most  of  the  plantations  are  out  of  tie  reach  of  the 
weather. 

It  remains  to  be  seen  what  amount  of  damage  is  likely  to  be 
suffered  Trom  this  cause.  Until  July  is  fairly  out,  danger  will 
impend.  "We  are  glad  to  hear  that  the  injury  done  at  the  TJmlasi 
and  Isipiago  is  not  so  serious  as  might  have  been  feared.  Our 
chief  fear  is  for  the  young  cane  to  be  crushed  next  year ;  although 
the  ensuing  crop,  already  injured  by  drought,  could  ill  afford  to 
bear  a  further  visitation. 

The  slow  pace  at  which  extension  is  going  on  in  this  enterprise, 
suggests  the  enquiry  why  it  should  be  so  ?  On  aU  hands  we  are 
told  that  "  sugar  is  the  '  thing.'  "  Both  cotton  and  coffee  culture 
arc  at  present  overshadowed  by  the  superior  attractions  of  the 
larger  enterprise.  ,Good  crops  and  good  prices  have  to  do  with 
this  accession  of  confidence  in  a  pursuit  that  has  not  always  been 
so  remunerative  or  so  popular.  But  how  is  it  that  with  such 
inducements  to  plant,  the  area  of  cane  grown  advances  so  slowly  ? 
"We  much  doubt  whether  the  nest  sugar  crop  wiU.  be  so  large  as 
either  of  the  two  last.  "We  scarcely  ever  hear  of  a  new  estate  being 
formed,  and  the  new  mills  that  are  erected  are  put  up  on  old  planta- 
tions. Several  causes  lead  to  this ;  the  chief,  perhaps,  being  the 
increasing  scarcity  of  land  near  the  port,  available  and  fit  for 
cultivation,  and  the  uncertainty  of  the  labour  supply.  The  former 
is  a  matter  worth  special  consideration.  It  is  unfortunate  that  so 
much  suitable  land  should  be  locked  up.  Between  Kafir  locations, 
insolvent  estates,  and  absentee  proprietors,  there  must  be  a  vast 
acreage  lying  in  a  state  of  compulsory  desolation.  On  the  first 
point  we  have  often  spoken  out,  and  the  question  might  well  bo 
urged  without  delay  upon  the  attention  of  the  new  Governor.  It 
is  preposterous  that  the  progress  of  the  community  should  be  stayed 
by  the  existence  of  such  a  bar  as  prevents  the  spread  of  cultivation 
between  the  Isipingo  and  TImkomanzi. 

It  is  even  more  difficult  to  deal  with  lands  held  by  insolvent 
pstates  and  absentees,  than  with  those  set  aside  for  location 
purposes.  There  is  but  one  way  to  reach  the  former  classes, 
namely,  the  imposition  of  a  land  tax.    This  need  not  be  a  con- 
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flscatory  measure,  but  it  might  be  so  adjusted  as  to  bo  a  stimulant 
to  apathetic  or  selfisli  landowners,  to  taie  their  part  in  the 
industrial  development  of  the  countiy.  They  benefit  year  by  year 
by  the  labour  and  enterprise  of  other  men,  but  they  contribute 
naught  to  the  common  weal. 

EaUways  and  labour,  however,  wUl  do  more  to  extend  sugar 
planting  than  any  law  that  our  legislature  might  pass,  or  any  taxes 
it  might  impose.  If  transport  is  abundant  and  labour  is  certain, 
the  gains  of  planting  will  be  such  as  no  holder  of  suitable  land  can 
withstand.  Self  interest  wiU  prompt  owners  to  turn  their  pro- 
perties to  account. — Natal  Mercury. 


The  existence  of  this  marvellous  fertilisuig  agent  might  almost 
be  classed  among  the  wonders  of  the  natural  world.  •  The  unceasing 
accTimulation  of  centuries,  and  nothing  less  than  centuries,  could 
have  produced  such  gigantic  results,  whether  we  accept  the  old 
and  recognised  theory  that  it  is  the  excreta  of  the  countless  flocks 
of  wild  fowl  that  abound  in  those  latitudes  south  of  the  Equator, 
where  these  deposits  are  principally  discovered,  or  turn  to  the 
more  recent  speculations  of  scientific  inquiry.  If  we  accept  the 
former  theory,  what  myriads  of  ages  must  have  elapsed  before 
deposits  one  hundred  feet  m  depth  could  have  been  formed,  when 
no  less  an  authority  than  Humboldt  has  asserted  that  during  the 
last  three  hundred  years,  the  deposit  on  the  islands  off  the  coast 
of  Peru  has  not  exceeded  a  few  Unes  in  thickness !  And  how  vast 
must  have  been  the  accumulation  we  may  learn  from  the  fact, 
that  though  introduced  to  the  notice  of  Europe  by  Humboldt  at 
a  comparatively  recent  date,  it  was  in  use  among  the  natives  as  a 
fertilising  agent  under  the  Incas,  and  when  the  Spaniards  under 
Pizarro  were  earryiag  their  victorious  arms  iato  this  seat  of 
ancient  western  civilisation. 

The  theory  that  has  hitherto  been  accepted  has  been,  as  we  all 
are  aware,  that  it  is  the  excrementitious  deposit  of  the  vast  flocks 
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of  cranes,  eormorants,  flamingoes  and  other  sea  fowl  that  abound 
in  what  we  may  call  the  guano  regions,  Peru,  Bolivia,  and  the 
Chiacha  Islands,  and  this  has  been  thought  to  be  confirmed  by 
the  fact  that  the  skeletons  of  these  birds  are  diBcovered  in  such 
quantities,  embedded  in  the  guano. 

Accepting  this  theory,  it  has  been  further  pointed  out,  that 
nature  has  provided  against  loss  of  quantity  or  deterioration  in 
quality  from  the  inclemency  of  dimate.  "A  single  year  of 
English  weather,"  observes  Professor  Johnson,  "-w-ould  cause 
many  of  the  largest  accumulations  to  disappear."  But  the  guano 
regions  are  not  only  almost  entirely  rainless,  but  free  from  heavy 
dew.  The  "  excreta"  theory  has  however  been  again  called  into 
question,  and  it  is  to  this  that  we  desire  to  call  attention  in  this 
paper.  Professor  Edwards  some  time  ago  questioned  the  fact,  and 
his  observations  have  been  strengthened  by  the  more  recent 
researches  of  Dr.  Habel.  Ve  have  not  enjoyed  the  privilege  of 
reading  the  doctor's  remarks  in  extemo,  but  we  gather  sufficient 
to  warrant  the  conclusion  that  the  theory  is  plausible,  and  if 
confirmed  by  the  results  of  further  investigation,  is  calculated  to 
furnish  another  wonderful  instance  of  the  workings  of  nature's 
great  laboratory.  The  guano  submittjed  to  examination  seems  to 
have  been  from  the  Chincha  Islands,  and  the  results  of  the 
chemical  and  microscopic  investigation  of  these  portions  which 
have  been  found  to  be  insoluble  in  acids,  reveal  the  fact  that  they 
consist  of  the  skeleton  remains  not  only  of  ancient  marine  animals, 
but  of  animals  still  existing  in  the  neighbouring  sea.  The 
interesting  fact  has  also  been  brought  to  light,  that  there  is 
evidently  a  deposit  of  guano  at  the  bottom  of  the  sea,  as  vessels 
riding  at  anchor  around  the  Chincha  Islands,  frequently  bring  it 
up  with  their  anchors.  There  being,  as  we  have  already  stated, 
no  raiu  to  cause  a  "wash "  of  the  soil  into  the  sea,  it  only  occurs 
to  us  in  the  light  of  a  conjecture  whether  this  deposit  may  arise 
from  the  great  quantities  that  are  lost  overboard  during  the 
operation  of  shipping.  Dr.  Habel's  theory  would  of  course  tend 
to  the  belief  that  this  is  a  natural  deposit,  as  he  traces  the  existence 
and  formation  of  guano  as  we  have  said,  not  to  the  excrementitious 
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deposits  of  sea  fowl,  but  to  the  action  of  teat  combined  witli  some 
natural  chemical  agency  which  is  contuiually  at  work,  converting 
these  animal  remains  into  this  most  wonderful  of  all  fertilising 
agents.  If  the  doctor's  theory  be  confirmed  by  further  investigation, 
he  will  have  had  the  honour  of  having  brought  to  light  one  of  the 
most  interesting  and  wonderful  examples  of  the  mysteries  of  the 
physical  world,  that  have  been  made  during  the' present  century. 

H.  B.  A. — Barbados  Globe. 


Mantoe  and  MANUEnro. — The  great  lesson  taught  us  for  the  first 
time  by  Baron  Liebig  is  this  :  That  there  are  certain  indispensable 
elements  of  plant  food  contained  naturally  in  most  sorts,  viz., 
potash,  phosphate  of  lime,  magnesia,  &c.,  that  cannot  be  sent  to 
the  air  by  burning,  nor  yet  obtained  from  the  air,  and  therefore  if  we 
send  them  away  in  the  produce  which  we  sell,  and  omit  to  bring 
them  back  again,  the  piu'se  will  soon  be  empty.  He  also  tells  us 
that  a  great  portion  of  these  elements,  although  in  the  soil,  are 
raw  and  uncooked,  and  therefore  the  plants  cannot  eat  them  until 
they  are  prepared,  or  cooked,  by  cultivation,  by  aeration,  or  by 
the  action  of  certain  chemical  substances.  He  also  tells  us  why 
farmyard  manure,  when  made  by  cake  and  corn-fed  animals,  is  not 
only  good  to  produce  all  crops,  but  acts  favourably  by  preparing 
and  rendering  available  the  uncooked  plant  food,  not  only  in  the 
soil  but  also  in  the  subsoil,  if  we  could  be  induced  to  mix  the 
latter  with  the  manure — which  very  few  will  do — because  they 
don't  know  that  they  cannot  manure  the  subsoil  through  the 
top  soil,  for  the  latter  holds  it  fast,  and  wUl  not  part  with  it  except 
to  plant  roots.  "Wc  have  plenty  of  evidence  of  this  fact  in  the 
railway  cuttings,  where  we  see  that  the  poor  subsoil,  under  the 
few  inches  of  topsoO.,  has  not  even  been  coloured  by  manure.  We 
occasionally  hear  of  the  danger  of  over-manuring ;  but  this  I  can 
say  for  a  certainty,  that  we  can  never  over-manure  the  subsoil  from 
the  depth  of  1  ft.  to  3  ft.  Thus,  we  shoidd  not  only  double  or 
triple  our  mangel  and  root  crops  (for  seventy  to  a  hundred  tons 
may  be  grown  per  acre),  but  the  withdrawal  of  such  heavy  crops 
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■would  still  leave  the  land  capable  of  producing  abundant  com 
crops ;  but,  as  we  cannot  manure  the  bottom  soil  through  the  top 
soil,  the  latter  must  be  throfm  or  ploughed  back,  and  the  manure 
incorporated  directly  with  the  subsoil.  Steam-power  will  very 
readily  give  us  access  to  the  subsoil  by  deep  furrows.  Strong 
deep-rooted  crops,  fruit  trees,  &c.,  feed  in  the  subsoil.  If  that  is 
well  filled  either  with  solid  or  liquid  manure  (but  not  through  the 
top  soil),  such  plants  flourish  amazingly.  For  my  shrubs  or 
camellias  I  bore  holes  a  yard  deep,  and  pour  down  them  guano 
and  water  or  liquid  manure,  and  they  prosper  accordingly. — 
Mr.  Mechi. 


NoTEL  Method  of  TTTiusiifG  Waste  Heat.— A  discovery  has 
been  made  and  applied  in  Boston,  which,  it  is  claimed,  will  reduce 
the  cost  of  steam  power  more  than  60  per  cent.  It  consists  of  a 
novel  process,  by  which  the  great  amount  of  heat  which  escapes 
into  the  air  in  the  waste  or  exhaust  steam  from  engines  is  utilised, 
by  conductiug  it  through  the  tubes  of  a  boiler  filled  with  the 
bisulphide  of  carbon,  a  fluid  which  boils  at  110  degrees  Faht.,  and 
at  the  temperature  of  exhaust  steam  gives  a  pressure  of  651b.  to 
the  inch  iu  the  boiler ;  the  vapour  formed  ia  this  boiler  is  used  to 
drive  an  engine,  instead  of  steam,  and  after  being  used  is  condensed 
by  cooling,  pumped  into  the  boiler  again,  and  used  continuously, 
without  loss.  It  is  claimed  that  experiments  prove  that  by  this 
process  the  same  fuel  now  required  to  produce  100-horse  power 
with  the  best  engines  in  use,  will  produce  250-horse  power,  show- 
ing a  gain  of  150  per  cent,  in  the  amount  of  power  obtained  by 
the  consumption  of  fuel.— JV«m>  York  Daily  Bulletin. 


"We  regret  to  learn  that  a  telegram  has  been  received  announcing 
the  death,  from  yeUow  fever,  at  St.  Thomas,  of  Mr.  W.  Langeoed 
Bbooke,  of  Mere  HaU,  Cheshire,  the  owner  of  sugar  estates  in 
Antig^< 
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THE  DOUBLE  EFFECT  AOT)  CONCRETOR. 


To  THE  Editoe  of  "  The  Sugae  Caije." 

Sib, 

From  the  occasional  alhisions  in  your  paper  to  the  Concretor, 
and  from  the  frequency  with  which  sales  of  concrete  are  announced, 
it  is  evident  that  the  use  of  this  apparatus  is  steadily  increasing 
for  the  purpose  of  making  concrete. 

It  does  not  appear  however  that  sufficient  attention  is  directed 
to  the  use  of  this  invention  as  a  simple  concentrator  auxiliary  to 
the  vacuum  pan.  There  axe  certain  places  where,  for  various 
reasons,  concrete  will  not  be  made,  and  sugar  will  be  produced, 
purged  in  cones,  as  is  the  practise  in  Cuba,  or  boiled  to  crystals  in 
the  vacuum  pan  and  drained  in  centrifugal  machines. 

No  reflecting  person  who  has  had  occasion  to  prepare  the  syrup 
for  the  vacuum  pan  in  the  old  battery  can  have  failed  to  note  the 
mischief  occasioned  to  the  colour  of  the  juice,  to  say  nothing  of 
the  injury  to  its  quality  by  the  long  continued  severe  heat  to 
which  it  must  be  exposed.  Few  of  your  readers  may  be  acquainted 
with  the  working  of  the  double  or  triple  effet,  which  certainly  is 
a  great  improvement  on  the  open  train,  but  the  cost  of  the 
apparatus  and  the  mamtenance  of  vacuum  by  means  of  a  steam 
engine  and  air  pump,  and  the  supply  of  water  for  injection  are 
impediments  which  have  justly  rendered  British  colonists  slow 
to  adopt  this  ingenious  but  complicated  system.  Among  the 
machinery  of  the  Ehoda  Sugar  Factory  of  His  Highness  the 
Yiceroy  of  Egypt,  I  have  the  charge  of  the  double  effect  appa- 
ratus and  also  of  a  couple  of  Concretors  of  the  largest  size,  and 
after  seeing  them  work  side  by  side  for  three  years,  I  do  not 
hesitate  to  draw  the  attention  of  your  readers  to  the  points  of 
difference  : — 
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i:— The  Concrctors  arc  easily  managed,  and  arc  solely  under 
the  immediate  charge  of  Arab  workmen.  They  arc  not  liable  to 
get  out  of  repair  and  we  have  no  difficulty  with  them.  Ever 
since  their  erection  we  have  not  had  occasion  to  purchase  from 
the  makers  any  extras,  nor  to  send  anything  to  them  for  repair  or 
renewal. 

2.  — The  fuel  used  is  megass. 

3.  — The  amount  of  juice  concentrated  by  them  is  veiy  great, 
and  without  these  Concrctors  the  double  effect  apparatiis  would 
not  be  able  to  turn  out  the  amount  of  sugar  we  produce.  The 
syrup  from  the  Concretor  is  heiter  in  colour  than  that  from  the 
double  effect.  This  arises  fi'om  the  very  short  time  it  is  under 
treatment,  and  though  wc  have  no  means  of  analysis  at  Ehoda,  I 
think  it  likely  that  its  quality  wiU  also  bo  better  on  account  of 
its  escaping  the  long  time  of  boiling  in  the  double  effect. 

After  many  years'  experience  of  sugar  machineiy  and  of  sugar 
manufacture  and  careful  study  of  the  different  methods,  I  arrive 
at  the  conclusion  that  at  the  present  time  no  concentrating  appa- 
ratus has  proved  so  valuable  as  the  Concretor. 

I  am,  Sir,  youjs  truly, 

"W"n,T,T,m  Mein, 
Cliief  Engineer  of  the  Viceroy's  Sugar  Factory  at  Ehoda,  Egypt. 


THE  NEW  SACCHiiEOMETER. 


Teuott  College,  Dublin, 

Septembee  14Tn,  1872. 

To  THE  Editoh  of  "The  Stoae  Cane." 

Snt, 

"Will  yoxi  XJcmiit  mc  to  make  some  remarks  upon  an  aiiicle  in 
the  September  number  of  "  The  Sugar  Cane,"  in  which  you  speak 
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of  an  instrument  recently  brought  out  by  M.  Duboscq  ?  I  quote 
from  p.  484  : — 

"  M.  Duboscq  has  lately  trought  out  what  is  called  a  new  saocharometer, 
tho  difference  between  wliich  and  the  ordinary  instnunent  is  chiefly  that  the 
disc,  which  in  the  latter  is  coloured,  in  the  new  instrument  presents  when  at 
the  point  of  polarization  two  shadows  of  equal  size  and  density.  Tho  idea 
on  which  the  latter  is  based,  origiaated  with  Jlr.  Jellett,  of  Bublin." 

The  natural  inference  from  tbis  statement  would  be  that  "the 
idea  "  continued  to  be  merely  an  idea  till  realized  by  M.  Duboscq. 

Tho  fact  is,  however,  that  an  analyzing  prism  constructed  on 
this  idea  was  made  imder  my  directions  by  Mr.  Bryson,  of  Edinburgh, 
in  the  year  1860,  and  was  described  by  me  to  the  Eoyal  Irish 
Academy,  and  subsequently  to  the  British  Association,  in  the  same 
year.  This  prism  was  used  in  the  construction  of  a  saccharometer, 
which  was  exhibited  and  described  by  me  before  the  Eoyal  Irish 
Academy,  in  the  year  1863.  A  fuU  description  of  this  instrument 
will  be  found  in  tho  elaborate  treatise  on  ""Wines,"  by  Messrs. 
Thudichum  and  Dupre  (pp.  240-7),  for  whom  it  was  manufactured 
by  Messrs.  Spencer  and  Son,  of  Dublin. 

I  may  mention  that  the  idea  of  using  a  KfieoVs  prism  for  this 
purpose  was  never  published,  but  was  contained  in  a  letter 
addressed  by  me  to  M.  Soleil,  about  13  yeai's  ago.  If  I  recollect 
rightly,  tho  reply  to  this  letter  came  from  M.  Duboscq  himself. 
I  think  therefore  that  there  must  be  some  mistake  in  the  statement 
that  his  information  came  from  M.  Comu. 

I  am,  Sii', 

Your  obedient  servant, 

John  H.  Jellett. 

Considering  that  Professor  Jellett  had  scarcely  received  justice  as  to  his 
share  in  the  invention  of  the  new  polariscope,  wo  inserted  a  paragraph  to 
that  effect  in  the  last  number  of  The  Sugar  Cane  (page  495).  Wo  havo 
however  pleasure  in  giving  place  to  the  above  letter  from  Professor  Jellett 
himself  on  the  subject. — Edi  8.  O. 
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Terrible  Hurkicaxe  in  the  West  Indies. — A  hun-icauc  passed 
over  the  West  Indies  on  September  10th  and  11th.  Many  lives 
and  vessels  ■were  lost.  At  Martinique  alone  about  20  vessels  were 
■wrecked.  Fm-ther  details  of  the  West  Indian  hurricane  sho^sv  that 
at  Guadeloupe  three  sailing  vessels  and  one  steamer  ■were  driven 
ashore;  at  Dominica  every  vessel  in  port  ■was  destroyed.  The 
■wharves  in  many  places  ■were  also  destroyed.  The  ■wrecks  else- 
■where  ■were  exceedingly  numerous. 


mW  PATENTS. 


2644.  J.  Hakvey,  Hillside  Estate,  Vere,  Jamaica,  and  47,  Lime,  Middle- 
sex.   Improvements  in  the  Manufacture  of  Sugar  and  in  Apparatus  therefor. 

790.  E.  A.  HoBERTsoy,  Clyde  "Wharf,  Victoria  Docks,  Essex.  Evaporat- 
ing liquids  and  Apparatus  to  lie  employed  thertin.    Dated  March  15,  1872. 

An  improved  method  of  producing  evaporation  in  vacuimi  pans,  or  vessels 
for  evaporating  liquids,  and  especially  applicable  to  the  evaporation  of  cane 
juice,  and  other  saccharine  liquids.  Siemens'  steam  jet  exhauster  is  sub- 
stituted for  the  air  pumps,  or  other  exhausting  apparatus  usually  employed 
in  connection  with  vacuum  evaporating  pans  or  vessels.  Other  exhausting 
apparatus,  the  action  of  ■which  depends  upon  the  induction  action  upon  air 
or  vapour  of  a  jet,  or  jets  of  steam  may  be  vised.  It  is  projwsed  to  connect 
the  steam  exhauster  or  ejector,  -whether  of  the  Siemens'  construction  or 
otherwise,  to  the  vacuum  evaporating  vessel  in  such  a  manner  as  that  the 
steam,  air,  and  vapour,  which  are  exhausted  from  the  evaporating  vessel, 
shah,  after  mixing  with  the  exhausting  steam  jet  or  jets  of  the  exhauster 
pass  along  -with  such  steam  through  heating  coUs  or  tubes  situate  in  the 
lower  part  of  the  evaporating  vessel,  to  which  the  exhauster  is  applied,  or 
shaU  pass  through  the  heating  coils  or  tubes  of  one  or  more  of  a  series  of 
evaporating  vessels,  so  that  the  heat  of  the  combined  stream  of  steam,  hot 
air,  and  vapour  shall  be  utilised  in  effecting  the  process  of  evaporation.  It 
is  proposed  in  some  cases  to  combine  a  condenser  with  the  evaporating 
vessel  and  steam  jet  exhauster,  or  ejector,  in  such  a  manner  that  the  steam  or 
vapour  from  the  evaporating  vessel  shall  pass  into  it  and  be  either  wholly 
or  partially  condensed  before  reaching  the  steam  jet  exhauster  or  ejector, 
leaving  the  air  and  any  remaining  vapour  only  to  be  acted  upon  by  the 
exhauster,  the  heat  of  the  combined  stream  of  steam,  air,  and  vapour  being 
utilised  as  before  described  for  boiling  or  evaporating. 
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MAURITIUS. 
(From  LicMs  Monthly  Circular,  j 

EXPOETS  FEOM  IST  AuGUSI  TO  25TH  JtJLT. 


1871-72.  1870-71.  1869-70. 

Tons.  Tons.  Tons. 

To  England                  46,730  ..  21,608  ..  39,504 

„  France                     13,886  ..  6,379  ..  11,*155 

„  Australia                  28,548  ..  38,316  ..  45,879 

„  Bombay                  23,965  ..  16,795  ..  29,408 

,,  New  Zealand             3,207  ..  3,302  ..  3,410 

„  Cape  of  Good  Hope..    1,064  ..  1,910  ..  2,375 

„  Other  Ports                 6,092  . .  857  . .  1,515 


Total   123,492       89,167  133,246 


HAVANA   AND  MATANZAS. 

ExPOETS  TEOM  THE  IST  OP  JaNTJAET  TO  THE  3eD  OP  AtGXJST. 


1872. 

1871. 

1870. 

Tons. 

Tons. 

Tons. 

To  United  States  of  N.  America 

..162,831 

..139,126  , 

.141,120 

128,083 

. .  60,082  . 

.161,941 

18,830 

. .  10,708 

.  43,960 

32,637 

. .  39,416 

.  52,576 

11,543 

. .  7,880 

.  9,109 

960 

548 

.  3,410 

4,471 

. .  2,851 

.  7,509 

359,625 

260,611 

426,625 

Stocks  in  Havana  and  Matanzas  . 

.   84,924  . 

.    82,632  . 

.  72,252 
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Stocks  of  Stjgae  is  iieb  Chief  Maekets  of  the  Woeid  oir  the 
1st  August  foe  Three  Yeaes,  in  thoxtsanbs  of  tons, 


to  the  neaeesi  thousand. 


1872. 

1871. 

1870 

171 

«    1 0  V 

39  .. 

.    50  .. 

.  56 

3 

A 

36  ,  . 

.    41  .. 

!  50 

5  .. 

5  .. 

.  6 

207 

271 

296 

139  .. 

.  138  .. 

.  146 

Havana  and  Matanzas . 

85  .. 

. .    83  .. 

.  72 

431  .. 

.  492  .. 

.  514 

Consumption  of  Sugae  in  Europe  aub  the  United  States,  fob 


Theee  Yeaes  ending 

3  1st  JutT,  IN 

THOUSANDS 

OP  TONS. 

1872. 

1871. 

1870 

  689 

...  705  . 

...  663 

  273 

...  263  , 

...  313 

Germany  (Zollverein) 

 201 

...  220  . 

...  209 

  23 

  26  . 

...  31 

Six  otlier  Countries  . 

  89 

...  113  . 

...  Ill 

Total  in  Europe . 

1,275 

1,328 

1,327 

 562 

  499  . 

...  467 

1,827 

1,794 

Estimate  of  tke  next  Season's  Beet  Sugae  Ceop  on  the  Continent 

OF  Eueope,  compaeed  with  the  two  peeyious  seasons. 
(From  Licht's  Monthly  Circular.) 

1872-73.     1871-72.  1870-71. 
Tons.  Tons.  Tons. 

France   350,000  ..  327,000  ..  289,084 

Germany  (Zollverein)   240,000  .'.  187,500  ..  262,986 

Austro-Hungary   170,000  ..  162,500  ..  182,280 

Eussia  and  Poland   135,000  . .    90,000  . .  135,000 

Belgium    80,000  . .    73,000  . .  55,739 

Holland  and  other  countries  ....    35,000  . .    25,000  . .  17,500 


Total 


1,010,000     865,000  942,589 


SUGAR  STATISTICS— GEEAT  BRITAIIT. 


To  21sT  Semembee,  1872  and  1871.    In  TnoxjSAUDS  of  Tons,  to  the  ITeaeest  Thousand. 


STOCKS. 

IMPOETS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

Bntish  W  est  India 

36 

3 

4 

32 

75 

65 

74 

11 

13 

55 

153 

182 

61 

8 

10 

29 

98 

143 

British.  East  India 

7 

1 

8 

5 

13 

5 

18 

7 

8 

7 

16 

19 

3 

2 

5 

3 

13 

5 

12 

7 

38 

14 

12 

4 

14 

10 

39 

14 

6 

4 

3 

30 

43 

25 

6 

13 

21 

64 

104 

51 

4 

10 

17 

39 

71 

39 

Porto  Rico,  &c.  . . 

Q 
O 

1 

'3 
O 

1  A 
14 

0 

0 

1  R 
1  D 

1 

X 

7 

2 

12 

5 

19 

ITanilla  &  Java  . . 

10 

3 

4 

17 

26 

19 

10 

2 

12 

43 

36 

22 

16 

2 

8 

48 

50 

3 

16 

5 

24 

20 

8 

43 

9 

20 

80 

51 

5 

35 

9 

20 

70 

46 

1 

1 

4 

15 

8 

4 

32 

59 

109 

19 

10 

6 

36 

71 

117 

Total,  1872  . . 
Total,  1871  . . 

69 

36 

8 

74 

187 

155 

153 

112 

61 

198 

523 

473 

1 

123  102 

58 

148 

432 

452 

73 

31 

7 

44 

32inc 

jease 

160 

91 

48 

173 

SOinc 

rease 

156 

93 

46 

157 

20dec 

rease 

656 
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STATE  AND  PEOSPECTS  OP  THE  SUGAE  MAEKET. 

Notwithstanding  the  continued  increase  in  stocks,  the  market 
has  more  than  once  during  the  month  been  decidedly  firmer  and, 
at  one  time,  a  slight  advance  appeared  to  have  been  established ; 
but  refiners,  who  have  been  heavy  buyers,  having  supplied  their 
immediate  wants,  the  market  closes  quietly.  Ecports  of  an 
unfavourable  character  as  to  the  continental  beet  root  crop  have 
been  rife  during  the  last  few  weeks,  especially  from  Germany, 
and  M.  Licht's  estimate  of  the  crop  for  the  ensuing  season  has 
been  reduced,  but  these  have  not  affected  the  market  in  this 
country,  in  the  face  of  a  prospect  of  fair  supplies  from  the  chief  cane 
growing  countries. 

Stocks  in  the  Four  Ports  have  steadily  increased  during  the  past 
month,  though  not  to  such  an  extent  as  duiing  the  previous  one ;  they 
are  now  32,000  tons  above  those  of  last  year.  Deliveries  of  raw  sugar 
have  continued  to  decrease,  showing  a  falling  off  of  20,000  tons  as 
compared  with  this  date  in  1871.  Imports  have  now  reached  an 
excess  of  50,000  tons  over  those  of  last  year,  and  of  12,000  tons 
over  those  of  1870  to  the  same  period. 

No.  12  Havana  afloat  is  quoted  at  28s.  to  28s.  6d.  per  cwt.,  the 

same  figure  as  at  the  end  of  September,  1871,  and  a  little  higher 

than  at  that  date  in  1870;   Cuba  Muscovado  is  2os.  6d.  to  26s., 

and  shows  the  same  relative  value  compared  with  previous  years. 

Middling  to  good  brown  Bahias  and  Pemambucos  rule  at  from  21s. 

to  23s.  per  cwt.  in  bond,  an  average  of  Is.  per  cwt.  lower  than 

last  year.    The  average  duty  paid  price  of  refining  qualities  of 

British  "West  India  has  declined  Is.  6d.  per  cwt.  during  the 

month,  part  of  this  it  has,  however,  recovered ;  it  is  now  quoted 

at  29s.  per  cwt.    The  price  of  common  refined  Lump  in  London  is 

39s.  6d.  to  40s.,  being  6d.  to  Is.  per  cwt.  above  last  year's  prices. 

It  is  too  early  to  speak  decisively  as  to  the  results  of  the  beet- 
root season,  which  has  just  opened;  but  not^vithstandrag  the 
reports  of  failing  crops  from  some  parts,  and  poor  j-ield  from  others, 
there  appears  to  be  evcrj-  probability  that  the  total  continental  pro- 
duction will  bo  above  a  million  of  tons ;  and  it  must  be  remembered 
that  there  is  no  appearance  of  increased  consumption  in  Europe, 
so  that  the  whole  of  the  increased  produce  wiU  be  available  for 
export  chiefly  to  this  country. 
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SUBSTANCE  OE  THE 
EEPORT  OF  THE  COirillSSIONEES  EEOM  ANTIGUA 
Appointed  to  enquiee  into  the  woeking  of  tee  Central  Sugae 
Pactoeies  System  in  MAETmiQiiE  and  Guabelotoe. 

(Continued  from  page  52i.J 


"District  of  Lamentia." — This  is  a  fine  alluvial  valley,  sur- 
rounded by  mountains  of  trap  and  conglomerate,  -whicli  are  covered 
to  their  summits  with  dense  forests  (an  ordinance  of  the  Govern- 
ment forbids  the  felling  of  these).  As  a  natural  consequence  it  is 
abundantly  supplied  mth  ninning  water.  The  soU  resulting  from 
the  disintegration  of  the  volcanic  rocks  is  a  stiff  red  clay,  resembling 
closely  that  seen  in  Antigua  in  the  valley  between  Drews  HUl  and 
Green  Castle.  All  the  old  sugar  mills  are  worked  by  water  power. 
The  canes  in  this  valley  are  of  a  rank  luxuriant  growth,  and  the 
the  juice  is  of  a  low  specific  gravity,  averaging  about  9°  Baume. 
In  the  private  works  in  this  district  it  is  calculated  that  one  ton  of 
sugar  costs  in  expense  of  cultivation  £10. 

1  ton  sugar,  expenses  of  cultivation   £10 

For  general  expenses   4 

£14 

The  quality  of  sugar  made  sells  at  £22  per  ton.  Each  ton  of 
sugar  gives  50  gals,  molasses,  which  made  into  rum  is  worth  £2. 

2  E 


558 


TKE  SUGAE  CANE. 


Nov.  1,  1872. 


Produce   

Deduct  expenses 


£24 
14 


Leaving  a  profit  of  £10  per  ton. 


Two  factories  are  established  in  this  district,  viz.,  Larcinty  and 
Soudan.  Larcinty  is  one  of  the  oldest  factories  in  Martinique, 
having  been  Tvorldng  for  ten  years.  It  gives  only  5  per  cent,  for 
its  canes.  Its  contracts  with  the  planters  are  about  to  expire,  and 
it  is  improbable  that  they  will  renew  them  upon  the  same  condi- 
tions, as  they  generally  complaia  of  the  percentage  being  too  low. 
Their  properties,  however,  are  ia  good  cultivation,  and  they  arc 
free  from  debt.  An  estate  in  the  neighbourhood  was  shown  us 
from  which  the  proprietor  (now  resident)  in  former  times  had  much 
difficulty  in  obtaining  a  revenue  of  £400,  and  which  is  now  leased 
by  the  usine  at  £1,000,  and  it  is  probable  that  this  sum  will  be 
doubled  at  the  expiration  of  the  lease. 

"  Soudan,"  situated  three  miles  from  Lareinty,  is  not  yet  com- 
pleted ;  it  is  entirely  built  of  iron  of  great  strength,  with  latest 
improvements,  and  has  a  fine  railway.  It  is  established  on  the 
6  per  cent,  principle,  and  has  numerous  adherents.  All  aroimd  these 
factories  the  evidence  of  progress  and  improvement  are  palpable, 
the  lower  slopes  of  the  hills  being  cleared  and  planted  on  every  side. 

"  TJsine  Eobert." — We  had  not  time  to  visit  this  factory,  situated 
on  the  other  side  of  the  island,  but  in  an  interview  with  its  director 
we  learned  the  following  facts.  It  is  calculated  to  make  2,000 
tons,  and  the  cost  of  plant  was  £60,000. 

The  percentage  of  sugar  was    6J  to    7  per  cent. 

„         ,,        of  juice    ,,    68    „  72  per  cent. 
In  1871   quantity  of  canes  ground,  22,300  tons. 


The  quantity  of  sugar  made  was  nevertheless  the  same,  so  that 
in  1871  the  percentage  extracted  was  6.29 ;  in  1872,  7.09,  the  total 
quantity  of  sugar  made  being  1,400  tons.  Coals  used,  including 
Bteam  tugs,  1,117  tons.  The  cinders  and  residue  of  press  are  given 
to  planters.  The  average  of  rum  obtained  from  molasses  is  70  per 
cent. 


In  1872 


J) 


19,500 
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GENERAL  EEMAEKS— CULTIVATION. 
•  The  tillage  and  preparation  of  the  land  in  the  French  islands  are 
not  BO  complete  as  in  Antigua,  and  weeding  of  the  canes  is  not  re- 
garded as  of  such  vital  importance  as  in  this  island.  A  common 
double  mould  board  plough  (French),  with  6  or  8  bulls,  opens  the 
land  in  furrows.  Without  in  general  further  preparation  the  cane 
plants,  from  8  to  10  inches  long,  axe  inserted  in  either  side  of  the 
furrow.  "We  did,  however,  observe  the  use  of  the  cross  plough 
npon  several  plantations. 

STOCK. 

The  commissioners  were  much  impressed  with  the  condition  of 
the  stock,  in  Martinique  especially,  and  the  evident  care  taken  of 
the  animals.  Magnificent  bulls  of  the  Spanish  and  Senegal  breed,  of 
large  size,  and  teeming  with  condition  and  strength,  grace  the 
meadows  waving  with  nutritious  and  luxuriant  grasses.  The 
plough  and  draft  cattle  arc  stall  fed  and  penned  up  at  night  under 
cover,  and  the  manure  is  carefully  collected,  the  pens  being  hea%'ily 
furnished  with  the  abundant  ti-ash  from  the  fields.  "  The  Spanish 
yoke,"  or  "  draft  by  the  horns,"  the  yoke  being  supported  upon 
the  nape  of  the  animal's  neck,  is  almost  universal.  The  weight  and 
physical  strength  of  the  animals  nurtured  upon  the  fat  French 
pasturages  fits  them  for  such  an  application  of  draft  pow6r.  In 
a  desiccated  island  like  Antigua,  generally  devoid  of  rich  well- 
watered  paddocks  and  grazing  land,  and  supporting  only  animals 
of  inferior  size,  this  asserted  economy  of  draft  force  appears  im- 
practicable. 

LABOUR. 

Ordinary  labourers  are  paid  lOd.  per  day  and  Is.  at  night.  We 
were  informed  at  D' Arboussier  that  there  was  some  difficulty  at  first 
in  getting  the  native  labourers  to  work  at  night,  and  coolies  were 
specially  imported  for  this  purpose. 

INVESTMENT. 

As  afibrding  the  means  of  investment,  usines,  both  in  Guadeloupe 
and  Martinique,  are  in  the  highest  popular  favour.  Capital,  both 
local  and  in  France,  is  freely  subscribed  to  establish  new  factories 
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upon  a  largo  and  extensive  scale.  Iso  less  than  eight  factories, 
erected  at  considerable  cost,  have  cropped  up  mthiQ  the  last  two 
years,  and  two  more  large  factories  are  now  being  erected.  This 
is  surely  strong  presumptive  evidence  that  usines  return  a  very 
handsome  profit.  "We  are  able  to  endorse  lIi-.  Eussell's  remarks, 
"that  in  passing  through  the  country,  the  difference  between  the 
tUlage  of  those  selling  their  canes  and  those  manufacturing  at  home 
is  most  marked.  In  the  one  case,  the  canes  are  no  sooner  out  of 
the  fields  than  the  gangs  and  stock  are  at  work,  prepaiingthe  land 
for  the  next  crop,  and  all  the  fields  tidy  and  clean.  In  the  other 
case  fields  are  left  to  take  care  of  themselves  until  crop  season 
is  over." 

In  most  usines,  hydraulic  or  other  presses  are  employed  for 
extracting  the  remnants  of  juice  from  the  skimmings.  The  former 
are  carefuUy  returned  to  the  clarifiers,  the  residuum  being  a  hard 
cake,  which  is  used  for  fodder  and  manure. 

CLAEIFICATION  OF  JUICE. 
This  is  mainly  effected  with  common  lime  only,  the  use  of  the 
bi-sulphite  of  lime  being  rare. 

USE  OF  CHAECOAIi. 

The  filters  are  filled  with  animal  charcoal,  which  is  covered  with 
the  best  and  softest  fresh  water  procurable. 

Syrup  is  first  passed  through  them  for  twenty-four  hours; 
afterwards  the  juice  from  the  clarifiers  is  sent  through  them  for 
a  like  period. 

The  effete  charcoal  is  revivified  by  washing  in  pure  fresh  water, 
and  subserjuent  rebuming  in  famaces  especially  constructed  for 
that  purpose. 

The  absolute  loss  of  charcoal  is  estimated  from  12  to  14  lbs.  per 
ton  of  sugar.  The  cost  of  charcoal  per  ton  of  sugar,  including  cost 
of  labour  engaged  in  washing  and  other  work,  and  expenses  for 
passing  juice  and  syrup  through  the  charcoal  and  other  contin- 
gencies, is  about  sixpence  per  cwt. 

The  use  of  bi-sulphite  of  lime  is  estimated  in  Demerara  to  cost 
about  the  same  sum  per  cwt. 
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An  almost  inexhaustible  supply  of  pure  fi-esli  -water  is  indis- 
pensable for  -washing  the  charcoal ;  -water  charged  -with  earthy  or 
saline  matter  -will  not  suit,  as  the  absorption  of  these  by  the 
charcoal  is  not  rectified  by  the  revi-dflcation  process. 

EUM  AND  STILLS. 
"We  were  much  struck  -with  the  distillery  process  and  apparatus 
and  the  superior  quality  of  the  rum  manufactured  at  the  usiue. 
The  stnis  are  -worked  by  steam,  -with  contiauous  action,  and  a  very 
pure  spirit,  (proof  strength),  -without  any  flavour  of  acetic  ether  is 
obtained,  more  resembling  common  eau-de-vie  than  rum  in  appear- 
ance and  flavour.  The  average  return,  -we  -were  informed,  -was  one 
puncheon  per  ton  of  sugar. 

ADVANCES. 

Most  usiaes,  -we  -were  informed,  both  in  Guadeloupe  and 
Slartinique,  make  advances  to  their  contributory  estates  to  assist  in 
the  clearance  and  opening  up  of  -waste  land,  as  -well  as  for  the  pur- 
chase of  manures  and  stock.  These  advances  are  deducted  from 
the  next  crop,  and  are  made  -with  a  liberal  hand — for  instance,  tie 
advances  made  this  year  by  the  TJsLne  D'Arboussier  amounted  to 
£60,000.  These  advances,  -without  doubt,  have  led  to  the  great 
increase  of  cane  cultivation  in  these  islands,  and  reaches  of  country, 
uncultivated  for  years,  have  become  -weighted  "with  sugar  canes. 
The  advantage  to  all  classes  is  manifest ;  villagers  and  others 
residing  close  to  estates  under  contract  to  a  central  factory,  -with 
spare  lands  no-w  in  -waste,  -would  be  induced  to  grow  canes  upon 
these  islands  for  their  mutual  beneflt,  upon  terms  -which  the 
interest  of  the  proprietor  -would  make  easy  for  the  cultivator. 

"We  beg  to  refer  to  an  article  in  No.  24  of  the  Sugar  Cane, 
and  dated  1st  July,  1871,  page  376,  and  continuedin  No.  25,  page 
393,  headed  "Trench  Central  Factories,"  -which  gives  an  interest- 
ing historiquc  (taken  from  the  Journal  dcs  Falricants  de  Sucre) 
of  these  establishments.  *  As  is  forcibly  pointed  out  by  the  -writer, 
the  first  experiment  made  upon  a  largo  scale  during  a  series  of 
years,  and  accompanied  by  mischances  and  exceptional  social  con- 
ditions, has  fully  proved  the  soundness  oftho  principle  of  separating 


502 


THE  SUGAE  CANE. 


Not.  1,  1872. 


agriculture  from  manufactee.  "What  the  isolated  planter,  bare  of 
resources,  was  unable  to  do,  the  association  of  capital  and  the  con- 
centration of  labour  has  fully  realized,  without  injury  to  the  chief 
functions  of  the  planter,  which,  on  the  contrary,  have  been  greatly 
facilitated. 

"We  were  abundantly  satisfied,  and  in  fact  it  was  proved  to 
demonstration,  that  such  a  separation  of  the  two  conflicting 
interests  of  agriculture  and  manufacture  has  been  a  relief  to  the 
planter,  and  has  converted  him  from  the  stagnation  of  despair  and 
apathy  to  a  life  of  energy  and  prosperity.  It  has  been  stated  that 
the  central  factory  system  must  ultimately  conduce  to  the  exhaus- 
tion of  the  soU  on  those  estates  supplying  canes  to  the  usines ; 
that  whereas  in  the  ordinary  system  of  manufacture,  little,  if  any, 
of  the  mineral  elements  of  the  cane  are  finally  abstracted  from  tho 
soil,  those  being  restored  in  the  form  of  megass  ash,  distillery 
refuse,  &c.,  in  that  of  central  factories  they  are  absolutely  lost. 

This,  it  was  admitted,  was  true ;  but  it  has  been  provided  against 
by  the  increased  employment  of  chemical  manures,  these  being 
composed  so  as  to  return  to  the  land  the  principal  mineral  matters 
of  which  the  cane  has  been,  by  analysis  of  its  ash,  found  to  deprive 
it.  The  most  successful  of  these  manures  was  generally  considered 
to  bo  that  recommended  by  M.  Georges  Ville,  an  eminetit  Eronch 
chemist,  and  formerly  director  of  the  experimental  farm  of  tho 
Emperor.  The  preface  to  the  last  edition  of  his  work,  entitled 
"  Les  Engrais  Chimiques"  (Paris,  1872),  gives  the  fonnula  of  a 
manure  recommended  for  the  sugar  cane.  It  consists  of  the 
following  ingredients  in  defiidte  quantities :  — 

Superphosphate  of  lime,  chloride  of  potassium,  sulphate  of 
ammonia,  and  sulphate  of  lime. 

D'Arboussier  imports  this  manure  and  advances  it  to  its 
adherents,  enjoining  its  liberal  application.  A  member  of  the 
committee  on  a  former  visit  was  shown  a  field  of  fifth  ratoons, 
which  by  its  use  was  yielding  two  hogsheads  per  acre. 

PROCESS  OF  MAOTTFACTTTRE  IN  DEMEEAEA. 

The  committee  during  their  enforced  stay  here  employed  their 
time  in  inspecting  the  principal  sugar  works  in  the  vicinity  of 
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Goorgo  Town.  The  process  employed  in  all  these  works  is  the 
following : — 

The  canes  are  brought  to  the  maia  line  of  tramway  by  the 
planter.  The  factory  takes  them  to  the  mill,  where  the  wagon 
is  tilted  up  by  a  similar  method  to  that  employed  ia  the  French 
usines.  The  megass  is  olevatod,  and  is  put  by  boxes  running  up 
on  an  elevated  railway  into  "logics,"  or  the  yard  to  dry.  The 
juice  flows  from  the  mill  through  the  strainers  into  a  pump, 
being  treated  with  bi-sulphite  of  lime  in  transitu.  The  pump 
raises  it  to  the  clarifiers,  where  it  is  cracked,  racked,  and 
treated  with  lime.  From  this  it  flows  on  to  the  copper  wall, 
where  it  is  cleaned  thoroughly,  and  is  raised  by  a  montjus  into 
subsiders,  where  it  is  allowed  to  rest  nine  or  ten  hoiirs.  From 
these  vessels  the  vacuum  pan  draws  the  juice  and  boUs  it  to  sugar. 
The  first  quality  is  crystallised  and  cured  as  soon  as  possible. 
The  molasses,  when  good,  is  worked  into  the  syrup  of  the  following 
day,  until  it  gets  so  thick  as  to  darken  the  first  quality ;  it  is  then 
boiled  alone,  and  forms  the  second  quaKty  sugar,  being  allowed 
several  days  to  granulate  in  the  coolers,  the  skimmings  from 
clarifiers  and  copper  wall,  the  subsidings  from  syrup  boxes, 
and  the  molasses  from  second  quality  sugar  going  to  make  rum. 

It  will  be  seen  that  the  essential  dificrcnce  between  this  and  the 
French  process  is  the  entire  elimination  of  the  charcoal  filters  and 
triple  effet,  and  with  them  the  necessity  of  a  largo  supply  of  pure 
water,  a  matter  of  much  importance  where  this  cannot  easily  be 
procured.  This  process  is  certainly  simpler  and  less  expensive, 
but  whether  it  extracts  the  same  amount  of  sugar  from  the  juice 
may  be  doubted.  TV"e  were  unable  to  procure  any  possible  data  on 
this  point.  The  charcoal  filter  separates  from  the  juice  not  only 
the  foecal  matter,  but  also  the  soluble  salts  contained  in  it. 

The  presence  of  these  (principally  salts  of  soda  and  potash)  is 
known  to  have  the  effect  of  preventing  a  certain  amount  of  sugar 
from  crystallising.  Experiments  were  instituted  this  year  to 
decide  this  point  in  two  of  the  principal  factories  of  Martinique 
during  the  last  fortnight  of  their  working,  but  the  results  have 
not  yet  been  published. 
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Ill  conclusion,  we  cannot  too  strongly  recommend,  the  establish- 
ment ia  this  island  of  a  central  factoiy,  calculated  to  make  from 
1,500  to  2,000  tons  of  sugar  annually.  The  absence  of  an 
indispensable  supply  of  fresh  or  soft  water,  not  to  speak  of  the 
cost,  renders,  in  our  opinion,  the  French  usine  system  impracticable 
here.  "We  must  discard  the  triple  effet,  and  filtration  by  charcoal. 
But. lit  appears  to  us  that  the  Demerara  system  would  be 
admirably,  adapted  to  our  requirements,  while  the  cost  is  com- 
paratiyely  moderate.  It  must  be  remembered,  too,  that  the  quality 
of  sugar  made  in  Demerara  is  better  suited  to  our  tnarkets  and 
commands  higher  prices  than  the  French  usine  sugar. H^'''-  v/^'"-^ 

The  following  list  of  the  usines  last  established  in  Martiniqile 

and  actually  at  work,  giyirig!  6 'per  cent,  for  their  canes,  may^be 

V  .  ,  vl-.vilr.no  ?x  Jifrnlei  i\m-yvs  .•irtFiri  -jmsTm" 

found  interestmg : „.,  .r  ■  '  > 

OJ  J)J-C)Vfij^i|^j  u7i;  OMloiJ  Olli     .J  vjI  ori.-t  SC^g/^|fI>l  ifl'M^^-/^ 

■lojd  'io  eiiiri'1  v^ionnn  yio3o()1"Jes  '. 'lana  oii'fr  one  Tj'.r, 

lioidir  ,?.'ix^^D^i-3  •ii'jifj  xiio-jflf^o'-iVlf  to  oJcoil'jTjo*  v'nirJ'.Jf)  ol  'i;nj:.in{[ 
j0O(fr!  p,frg  oK^^v^TjVik)^*  itbaTOcf  ''(nA' '  .'g^oiogjjgnjgibilJ  f.rfcnh 
iioacoi  ^''gQ^j^g^jj  i.hiTjia"  xrlnftrzo  'iohhhb'oit'ff'Sila  \ioTia  n  diroi!;,'  .r 
-no8ri(r/iri b'>i\''4^n  oi5*oi*;*rcijiIi'f:i  'dToL'To'Iciioo' lo  il/o  ei  oxl  7ilir 

J.  BiTiCTo  Bk^%_ . . . . . .(..,.»„.,,  „^ 

^'^''i^e^e.' usines  hire  6  per  cent,  for  their 

canes,'  g,nd  from'  ail  we'  could  learn  no  proprietor  would  now  bp 
willing  to  entdr  into  fresh  contracts  a,t  £|(  les^^rate,  whije  thp 
general  conidencO  In  iho  pbwe  oi  the  uslriei  to,p£^y,6  per.  ceiit.'is 
shown  by  the  ready  manner  in  which  <3ioir  share's 'are  'placed.  In 
a  nfijsr^paper  icalled  Z?a  .<4»^!^fe«,  dated.  6th  July,  1872,,  sercaral  of 
these  lUBinjesnhad'advortispd.  a;diyiden(ilj  Qf,,.8i^qjj  ceptp  for  the  first 
six  months  of  the  year,  it  ;  being  .underetood  that  a  further  ancl 
larger, dimflwtl  is, always  declared,  at  tlic  en4,pf,liie;year,^i;  [;,;  ,,;,; 
vlisno  PS  i>nr,  .Rorrno  sifrroj.oGAIj'MCABEE'r.icrJ'nTrocT  olrtK  dud  "ih'.ii 
Thfe  j^lanter  cim  re^y  'dispose  of  hid  ^produfce,  as  sOon'  ak  it  is  fit 
for  market,  upon  the  spot,  botli'  in  Guadeloupe  and  Martinique. 
Daily  sales  take  place  at  a  fixed  hour  in  the  forenoon  upon  the 
■Whdrfs,  and  the  competition  amongst  speeulatbt^'-for  -diipm'ent  is 
.LIo  siUiioiu  -ujoi  -10  oo'iilJ  om/  ^uilj  liimi  smyi  odi  suomis  v/oig  ii 
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very-  keen,  the  telegraph  being  freely  resorted  to  to  govern  opera- 
tions. The  planter  sends  his  produce  to  the  selUng  place.  Here 
at  the  time  of  auction  sample  casks  are  opened  at  both  ends,  so 
as  to  show  the  footings  as  weU  as  the  head  sugars,  and  an  average 
estimate  is  then  made  by  the  purchaser  of  the  quality  of  the  entire 
cask,  and  this  estimate  governs  the  price  offered.  li 
The  great  advantage  in  every  respect  to  the  planter  of  a  ready 
and  immediate  sale  for  his  produce  for  cash  upon  the  spot  is  too 
obvious  to  need  comment.  Eum  is  readily  sold,  and  in  any 
quantity.  The  consumption  in  France  and  the  French  colonies 
being  very  large,  all  molasses  not  turned  into  sugar  is  converted 

i^itOirum.  -iiJi-ir,  -  lir 

,  ■  ,  THE  LIVEET  SYSTEM. 

"V^agrancy  in  the  iprench  islands  is  effectively  repressed  by  the 
system  knpwn  as  the  livret  system.  The  police  are  empowered  to 
arrest  any  one  who  caimot  give  a  satisfactory  account  of  his  or  her 
employment  or  meaiis  of  living.  '  Amongst  the  peasantiy,  it  is  the 
practice  to  obtain  a  certificate  or  livret  from  their  employers,  which 
shows  their  engagements.  Any  person  found  wandering  about 
without  a  li\Tet,  and  who  cannot  explain  satisfactorily  the  reason 
why  he  is  out  of  employment,  is  liable  to  he  pujaished  by  imprison- 
ment as  ,  a  ,vagat6nd.  This .  system  works  very  successfully,  and 
compels, the  labo^^■mg  port^  of  the  people  to  industrial  habits. 
So  ftuj  .as  we  could  l^arn,  .  there  was  little  or  no squatting  "  in ,  t!tie 
French  islands^  though  there,  are  extensive,  ranges  of  uncultivated 
mountain  .and  deU.  ,    .  ''    ".  '     .''    i  • 

is^  a  viS^  gi'ass^' wMch  is  said  to  be  indigenous  in  Cruadeloupe 
arid  Mkrtinique  ;  it  grows  in  profusion  in  the  fields,  and  is  a  most 
tticcrilenf  fodder  for  dattle. '  -W^%ere^  told  that^  it  wfts' a'  very 
useful  ageiit  in'  keeping  down  obiioxious  griasfees,  whiie  it  doe^ 
itself  but  little  permanent  injury  to  the  young  canes,  and  is  easily 
I^!mpTBd,:when.  reqiiired,:  froin  the  iland-.-iWe  pbserved.  fields  of 
young  canes  that  appeared  to  be  choked  with  the  rank  luxuriance 
of  the  parargrass,  but  we  were  assured  by  more  than  one  planter 
that  thi^.israe.  not  the.casp,  and  ij;  appeared  to  be  the  custom  to  let 
it  grow  among  the  canes  until  they  were  three  or  four  months  old. 
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Prom  all  we  could  learn,  its  introduction  into  this  island  would 
be  very  beneficial. 

Before  leaving  cither  island,  we  submitted  a  series  of  carefully 
prepared  questions  in  writing  upon  general  subjects  connected  with 
central  factories  to  disinterested  persons,  who  promised  to  procure 
for  us  replies  from  reUablo  sources.  We  much  regret  that  these 
have  not  yet  been  received,  the  explanation  otFered  being  that  time 
had  not  sufficed  to  procure  them. 

ANALYSIS   OP   CANE  SOILS. 

REPORT  ON  SAMPLES  OF  SOILS,  SENT  BY  MESSRS. 
THE  COLONIAL  COMPANY,  LIMITED. 

By  AlFEED  SlBSOJT,  F.C.S. 
(Continued  from  page  5il.J 

The  great  defects  in  these  soils  generally  is  a  too  adhesive 
character  consequent  on  a  superabundance  of  clay,  and  a  deficiency 
of  lime.  The  proportion  of  this  body  in  the  best  of  these'  soils  is 
lower  than  should  be  present  in  a  really  fertile  soil,  while  in  the 
majority  it  is  unusually  low,  and  in  many  cases  so  little  as  to  be 
inappreciable  to  the  most  delicate  chemical  balance.  Its  addition 
in  all  these  cases  would  therefore  be  desirable,  and  this  may  be 
done  by  the  use  of  any  kind  of  calcareous  material  most  readily 
obtained,  such  as  shell  sand,  limestone  rock,  coral  rock,  marl,  &c., 
all  of  which  contain  lime  in  the  form  of  carbonate.  These 
materials  would  also  have  a  further  beneficial  effect  in  adding  to 
the  porosity  of  these  soUs,  sand  especially,  freely  applied,  being 
likely  to  exercise  a  marked  influence  as  a  mechanical  manure;  also 
ashes  of  any  kind. 

If  none  of  the  above  calcareous  materials  can  be  advantageously 
obtained,  the  use  of  real  or  caustic  Hme  (as  used  for  building 
purposes,)  may  be  advised.  This  should  be  placed  on  the  land  in 
heaps  and  allowed  to  slake  spontaneously,  that  is,  become  hydi'ated 
by  absorbing  water  from  the  air  by  which  it  falls  into  fine 
powder,  in  which  condition  it  can  be  evenly  distributed  over  the 
land.  In  using  lime  in  this  manner,  one  precaution  must  be  specially 
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obson'ed,  xiz.,  to  allow  a  sufSeient  time  to  elapse  between  its 
application  and  that  of  any  ammoniacal  manures,  such  as  above 
advised :  since,  if  this  be  neglected,  much  of  the  ammonia  may 
bo  lost,  lime  having  the  property  of  decomposing  all  salts  of 
ammonia:  at  least  six  months  interval  should  be  allowed.  In 
using  lime  in  this  manner,  I  should  advise  its  application  in  a  few 
experimental  plots  before  going  to  any  great  expense  in  importing 
it  largely.  I  may  add  that  the  sample  of  peaty  soil  A.  No.  8,  if 
procurable  in  quantity,  is  well  suited  to  be  used  as  a  source  of 
lime,  either  in  its  natui-ai  state,  or  if  burned;  in  the  former 
condition  its  organic  matter  would  also  materially  benefit  many  of 
these  soils  in  which  this  constituent  is  wanting. 

As  regards  the  adhesive  character  of  these  soUs,  any  treatment 
which  tends  to  reduce  this  property  may  be  employed  with 
advantage,  as  above  mentioned,  and  as  about  to  be  suggested. 

For  the  want  of  porosity  and  friability  in  these  soUs,  the  air 
and  moisture  is  prevented  from  circulating  through  them,  and 
hence  the  natural  processes  of  preparing  the  elements  of  fertility 
for  the  food  of  plants,  which  are  dependent  on  this  action  are  but 
feebly  exercised. 

Per  improvement  in  this  particular,  I  think  the  use  of  burnt 
clay  worthy  of  trial.  It  should  be  burnt  at  a  low  temperature,  in 
heaps,  in  the  manner  adopted  for  burning  "  baUast"  for  railways, 
or  by  moans  of  small  coal,  or  "breeze,"  as  it  is  termed.  Any 
kind  of  vegetable  refuse,  however,  would  answer  the  purpose  if 
procurable  in  quantity.  The  clay  thus  burned  has  lost  its  plasticity, 
or  no  longer  becomes  tenacious  by  water,  and  is  thus  well  adapted 
for  admixture  with  the  natural  soil  for  the  above  purpose,  while  at 
the  same  time  it  acts  as  a  gentle  manure,  the  processes  of  decom- 
position of  its  dormant  constituents  having  been  accelerated  by  the 
fire. 

It  might  also,  perhaps,  be  worth  a  trial  to  apply  the  crushed 
cane,  cut  in  short  lengths,  to  the  land  with  the  above  object.  I 
make  this  suggestion  in  view  of  the  fact  that  one  of  the  chief 
points  of  value  in  farmyard  dung  for  clay  land  is  the  mechanical 
effect  of  the  straw,  which  is  found  to  be  more  efibctive  when 
thus  ploughed  in,  in  its  fresh  state,  than  when  rotted  as  dung. 


Tliii  '^Tji3(ii- "biSi!.'  Nov.  hyl  872: 


ItmiiifMid  W'Bomeid  mind,'^^^  of  this 

c^&rffc'fe^,  t^p'^^'dSimici^.'fcj^tfvfitioii  is  as  important  or  more  so 
than  the  right  application  of  tnanuros..  ...   :  (  ■;  .:  ■[' 

,Jn  crude  undeveloped  spils  much  ^working  m  Hliis' manner  is 
ieoessary  to  inakte  them  rferaunerative-at  aUj  while  to  attain  a 
higher  "jjegree , , of  ^ejrtility,-  a  constant  and,' costly  process,  of 
CTlltiTation  is  T'equisite.  Judging  from  the  samples  now  reported 
on,  I  should  conceive,  that  the  use  of  steam,  cultivation  would  be 
|aund  adinirahly- suited  for  this  purpose  if  the  nature  of  the  groimd 
would  at  all  admit  of  it.  I  mention  this  because  the  full  remunera- 
tive effect  of  the  manures  above  recommended  is  not  likely  to  be 
obtained  unless  supplemented  by  a  proper  condition  of  the  soil. 

RESULTS  oi'  ANALYSIS. 

XI  .ij'A,JOt  4  SAJIPlEi  OP  SolLS,  ^MARKED  A.,  IN  AIR-DRT  STATE — 

No.  9 


Jfofeture  

Ol'ganjc/ matter  "and  water  oi"''_„,  - 

combiiiatioii   8*18' 

Oxide  of  iron  and  alnmina  ;  10'32" 
*  ^witli  phosphdriq  acid  equal  to 

^'/phosphate  of  lime   '.  •12 

lame  .......I:;'.  traces 

SulpTiurieucid  '  •24:- 

Magtiesia  : ....  r.  i  .  .37' 

PotasK  r,'iv"u' 'Vi.ofjr 

feoda'.  ^i  ''  traces 

Silica~aad  insoluble "silicatca   .*.  82-30 


,    -m.-S-      No.- 10  .  "''-JTom 
(Peatysoil) 

•71-32 7-24 


••04-  •  •  •  • 
■  •  6-70  • 

■  •  traces' 
•  ■  ■  -34 
•26 
•12 
12-66 


-aiAia  -/jw-jiJA  m  ,.a  tmM<  ?.jir;100-00 


•69 

•  tKices  • 
••••-IT- 

•....40- 
•53 
•02 
78-96 

100-00 


-32 
•64 

traces 
78^73 

lOO^OO 


.M  m'A  osIOp.^  SASBifSe  op:  Sort'  masked  B.,  in  air-dey  state— 


Moisture   . , . ,  •• 

OS  i^-yVater  of  cpni'Bination  and little 
'^-'i'l  oi^nic  matter  . .  .■. .... 

Ctkido  of  iron  and' alumina,, ..... 
witli  phosphoric  acid  equal  to  •*■ 
2'"      phosphate  of  lime.-  "W- 

Lime  .....,'  *■ 

';'■■'  Sulphuric  acid'  . , .      . . .      . , , . 

_Magnesia  ..V.,,.. .  ■ 

* ''''Potash   ■.■,,,,.*','.  ,*,.  • 

-  -  Soda   

' "  Silicaj  &o,  ';  


•NO.-28  -•-.-•••■No.  24 


11-20- 
•11-67-  - 


'1-7 
-07 
-64 
•36 
-07 
71-44 


'07 


10-93 
10^78 


•12 

•traces 
•37 
•54 

traces 
74-06 


100,00 


100,00 
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Op  3  Samples  OP,  Soils  maeked  C,  in  AiKtDay  sjATBr- 

,.f.„>/T,„;  v..  ."r         No.  S.   .  ;  ,  No.  IS.        No.  38. 

"  te  ''f'i';!'  #63 

Oxideof  IronaiidAlummaj,,.y.^,'j„i  oi  ynnHfJf'^fi 


Moiaturo  ■> 

Oreanio  matter  and  water  of  com-  r 
^Hnation   . .  .l'.';;'.  .V.'.""  laW 


.,,      -,16  y       -1?    .  , 


witli  phosphate  "10 

Lime  ; ; . .  J .  }m.  A'Vitm-'    -^qi  >  i  >  i 

Sulphuric  Apid      „f|,,v,,.^,(ff  f,ro-i'i  prrbtil.  .wimiimic 
Magnesia  '   ^'     'oo  .. 

Potash  J]i:/:"j.f;;!iji>.  .l;i.O'Uf  ofaffi^fr.fft. .07r'i;jr6*  Jiliwria  .1.  ^TSS 

SiH^^idi^JohiMe'siiicat^;?:^^^^^  ^>^gj6l 

100-00  100-Op  100-0.6 

"ifTfjTooo'j  Tfiii'p.  a'j'jijjii.v^i  o.'.it  10  Jtifith  nvriT 

Op  3  Samples  op  Soils,  mabkeb  D.,  in  aih-dky  state — 

Ifo.  1.           No.  2.  No.  3. 

— STATS  7Jia-aiA  >!i  ,.A  aa»lso  No.i  iTi  ';oaiso;No;-18i  also  No.  19. 

Moisture  j>  .rX  l'^"  ••  ..  2-40 

Water  of  coihhihatioa' andr a  little' 


organic  matter .  . . 


oxide^'.....  9-2^--;,;- ■mis?^;^;;;^.  .;.42'i3 

•withphosphate__..5^.,-{.......»|({8-   .'9?.....  jiuiiciifli 

Lime  ..'.*. .       . . 

Sulphuric  acid.'. . .  

Magnesia  j.,). 

Potash  V.,f,.,j,,^.;._..(,^.9.. 

Soda  .r.t. 

Silica,  &c..,'U... 


8'37 


6:62  ;,6,-,§3 


Sl'li.....V...  on#'to  ohstV.or>;-30 

g.... v. .^™ifl? 
'  •      ipo'oo _  ioo;qo      \  .'io'o;ftii| 


OS  8 'Samples' to" Soils  jkiUKtiD  E.,  in  aie-dry  btate- 


No.  1. 

-  ,;  i7.T«  Yiia-JiiA  v-i  ,.5  asiralsci  No.  12. 

Moisture   ;;i..;'t....  1"37 

"Water  of  combination  and  traces  of  _ 

organic  matter   ciij^fr^yLni; 

Oxides,  with  ,'i.>  f  f . . . .     1 3  ■38 


Phosphate . 

Lime  

Sulphuric  Acid 

Magnesia  

Potash  

Soda  

Silica,  &c  


•66- 


No.  2.     ^    No.  3. 
also  No']  13.  'also  No.  14. 
1'37       ..  2-28 

  r^nhlnT/r 

,,8:3§.-.'lo-,,i,r//6'39 

.....  ,14-?loi,npfrm  13-22 


v.,  .  .  .  ,  4  .   fio-li  'to  -ihrM 

  r,i  li'M-)  i  i  f..  vltr^a^^fq  traces. 

 .frap?5-  •.•■.,!;;  iMsAUigfMq  •29 

.>    :?l....-»ikx  -67 

  ,..,■31...........         nrxm[.flw>1  "29 

  -14       ..         -10       .,'  -08 

.   ■  ie-'^i          '  ■  Y4'-S2  ■  ■  . .  76-78 


I'dO'OO' 


lW-66 


p.pO'00 


0U,U01 
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Of  i  Samples  of  Soils  marked  F.  and  G.,  in  air-dky  state— 

F.  No.  19,  F.           G.  14  G.  13. 

also  No.  25.  No.  26.     No.  16.  No.  15. 

Moisture                                   1-04    ..  1-73  ..     1-37  ..  2-20 

Organic  matter  and  combined 

water                                   10  37    ..  7-32  ..     6-58  ..  573 

Oxides,  with                               11-37    . .  7-61  . .    14-32  . .  14-36 

Phosphate   -16          . .  -17  . .  -08  . .  -13 

Lime                                           -14    ..  "63  ..  traces.  ..  traces. 

Sulphuric  acid                           traces.    ..  -14  ..       -17  . .  -15 

Magnesia                                      -24    ..  -26  . .       -37  ..  -63 

Potash                                         -31    ..  -30  ..       -32  ..  -32 

Soda                                        traces.    . .  traces.  . .  traces.  . .  traces. 

Silica  and  insoluble  siHcates....     76-63    ..  81-98  .,    76-87  ..  76-61 

100-00  100-00        100-00  100-00 


Of  4  Samples  of  Soils  marked  H.,  in  aik-dby  state- 
No.  1.        No.  2.       No.  3.       No.  4. 

also  No.  4.  also  No.  5.  alsoNo.  6.  alsoNo.7 

Moisture   3-20  ..     240    ..     3-42  ..  3-47 

rXr"''  '""^  '""''""^      6-37  ..     6-83    ..    11-34  ..  4-76 

Oxidlof  iron  and  ;i^a:;;;     11-92  ..    12-43    ..    *9-26  ..  12-87 

with  phosphate  -07  . .  -03         •  •  '^^  •  •  J 

Lime    traces.  ..  traces.   ..     2-13  ..  -63 

Sulphuric  acid    •24  ..  ;17  —       :32  ..traces 

Sr :::::::::::    -'o  ::  -2'  ::  -11  ::  -3? 

o-j„    .    traces.  ..       -08    . .    traces.  ..  traces. 

gm^&c.""v.::::'.*.::::;::...  jt^  ..js^  .._72^  ••  77-54 

100-00   100-00   100-00  100-00 


Traces  present  in  protoxide. 


Of  3  Samples  of  Son-  marked  I.,  in  aie-dbt  state— 


Moisture 


with  phosphates 

Lime  

Sulphuric  acid  

Magnesia  

Potash   

Soda   

Silica,  &c  


Surface. 

12  in. 

18  in. 

3-14 

2-40 

2-96 

6-73 

5-38 

4-90 

11-24 

,  13-13 

..  13-98 

06 

.  -10 

..  -03 

•12 

traces. 

. .  traces. 

•10 

traces. 

. .  traces. 

•34 

•47 

•62 

-28 

•33 

•40 

traces. 

traces. 

, .  traces. 

78-05 

.  78-29 

. .  77-24 

100-00 

100-00 

100-00 

Kov.  1,  1872.  THE  SUGAR  CANE.  571 


Op  3  Sampies  of  Soils  slakked  J.,  m  aih-dky  state — 

Surface.  12  in.  18  in. 

Moistvire                                            2-47  ..  3-13  ..  4-02 

Organic  matter,  &c                              7-83  ..  6-02  ..  6-87 

Oxides                                              11-52  ..  12-44  ..  12-77 

with  phosphates  -12 

Lime                                                 'lO  ..  traces.  ..  traces. 

Sulphuric  acid                                     -09  . ,  traces.  . .  traces. 

Magnesia                                            -32  ..  -37  ..  -42 

Potash                                                -30  ..  -42  ..  -50 

Soda                                                   -14  ..  -08  ..  traces. 

SiUca,  &c                                         77-23  ..  77-54  ..  76-42 


100-00  100-00  100-00 


Of  3  Samples  op  Soil  maeked  K.,  also  No.  2,  in  AiR-Diiy  state — 


Surface.  12  in.  18in. 

Moisture                                            4-14  ..       3-92  ,.  4-53 

Organic  matter,  &c                              6-55  ..  4-28  ..  6-20 

Oxides                                             11-29  ..  12-97  ..  13-24 

■with  phosphate   -10  . .  0-6  . ,  0-3 

Lime                                           traces.  . .  traces.  . .  traces. 

Sulphuric  acid                                      -15  . .  -10  . .  -08 

Magnesia                                            -32  . .  -35  . .  -34 

Potash                                                   -40  ..  -64  ..  -66 

Soda                                               traces.  ..  traces.  ..  traces. 

SUica,  &o                                       77-15  ..  77-74  ..  76  06 


100-00  100-00  100-00 


Op  3  Samples  op  Soils,  marked  L.  and  M.,  in  Ara-DEY  state— 


L. 
No.  27. 

Moisture   ',   3-14 

Organic  matter  and  combined  water..  6'37 

Oxides    12-76 

with  phosphate   0-8 

Lime   traces. 

Sulphuric  acid   -24 

Magnesia   -37 

Potash    -24 

Soda   traces. 

Silica,  &c   77-88 


L. 
No.  28. 
2-97 
6-20 
13-32 

0-6 

traces. 
•17 
•46 
•37 

traces. 

76-61 


M. 
2-23 
7'17 

11'29 

0-7 

•17 

traces. 
•63 
•44 
•12 
77^95 


100-00  100-00  100-00 
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ON  THE  VAEIOUS  SYSTEMS  OF  TEAJSTWAYS. 

Bx  CotJOT  B'Adhemae,  ''''       '  "  ' 

Director  of  the  Guadeloupe  Ooncretor  Central  Factory. 


Op  the  "Wheel. 
Tehicles  to  be  used  oa  tramways  generally  have  two  couples 
of  wheels,  sometimes  more,  and  it  is  necessary  that  the  pai-allel 
position  of  the  axles  should  be  modified  when  traversing  a  curve, 
so  that  a  line  drawn  through  each  of  them  should  converge  at  a 
point  which  would  also  be  the  centre  from  which  the  curve  of  the 
way  is  struck.  •"'  '^M  Un-iU-X  nint-..--.  i:  •.^■•■\^■<\v■^.  'io 

The  accomplishment  of  these  conditions  presents  in  practice  some 
grave  difficulties,  because  it  is  needful  to  be  able  to  subvert  at  a 
given  point  the  parallelism  of  the  axles  of  the  wheels  on  the  frame- 
work of  the  carriage;  and  to  change 'at  the  Same  time  in  each 
couple  the  radius  of  the  wheels,  so  that  the  prolongation  of 
these  axles  may  all  converge  towards  the  centre  of  the  curve  of  the 
line,  which  may  be  suddenly  approached  in  the  course  of  travel.' 

As  often  as  the  course  diverges,  so  often  will  it  be  needful  to 
vary  the  relative  position  of  the  wheels  and  the  convergent  angles 
of  the  axles.         -f/ifiv/oJ  -Tim's,.  ■  gfin-iJ'  .iii-..if!'.;7o.u  yd! 

It  is  easily  understood  that  in  the  surveying  for  a  raUwaiy, 
limits  inight  be  placed  to  the  conditions  of  the  problem,  by  dealing 
with  the  obstacles  presented  by  the  soil  in  sucli  a  manner  as 
thiit  'the '  ''cWives '  of  small  radius  might  be  reduced  td  twtf  kiiids, 
or  even  one  kind,  all  through  the  line.  In  the  latter  case  the 
relation  of  the  wheels  and  the  convergence  of  the  axles-  would 
be  reduced  to  unity  of  systema-'^  '-"^      Sniifliaqo  {i^oih  oWioTol 

The  question  brought  to  these  terms,  we  might  here  indicate  by 
what  arts  of  construction  of  the  road  and  of  the  rolling  stock  a 
practical  application  of  the  theory  might  be  arrived  at;  but  'a 
full  exposition  would  extend  beyond  the  limits  of  oUr  'sv'ork,  and 
we  must  be  content  to  glance  at  the  subject  further  on.  ^ 

Notwithstanding  the  inconveniences  belonging  to  the  system  of 
wheels  fixed  on  their  axles,  tliis  plan  '  has '  been  adopted  on 
railways.    Thus  a  line  with  sharp  curves  '  ii'  a^'tionstant  source 
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of  anxiety  with  railway  engineers.  '  Their,  opj[y,'  reso>i?ce(  is  ^  lavoid 
them  by  diverging  as  little  as  possible  from  a  straight  line  in 
laying  out  the  road.  The  curves  ■which  they  adopt,  when  circum- 
stances render  them  needful,  have  generally  for  their  smallest  radius 
a  distance  of  450  metres  (492  yards),  at  least. 

At  the  same  time  they  find  it  necessary,  even,  for  the  rqa,d3  with 
these  large  curves,  to  adopt  every  available  expedient,  in,  t!^9 
construction  both  of  the  rolling  stock  and  of  the;  roa4way,  noiiiaoq 
Thus  with  the  aim  of  favouring  the  convergence  of  the  axles  of 
the  wheels  to  the  centre  of  the  curve  they  leave  to  the,  bushes 
of  each  axletree  a  certain  lateral  play  in  the  franies,,  t which ^arp 
placed  above  on  these  bushes  themselves,  and  which  scrve|'  as 
support  for  the  framework  of  the  carriage.        :      '  r         •  •, 

Further  to  remedy  then  the  inconveniences  of  the  fixed  system  of 
each  couple  of  wheels,  the  felly  of  each  wheel  is  sp  constructed  as 
to  favour  as  much  as  possible  in  running  over  a  curve  the  alteration 
of  position  necessary  to  the  circumstances.  In  fact  the  exterior 
wheel  thrown  fron?.  its.  regular,  cpur^,,])yj;  centrifugal  rfocce^,,  if 
pressed  against  the  ou<er  rail;  it  thus  roUs  on  that  part  of > the 
felly  of  the  greatest  diameter,  whilst  the  interior  wheel  following 
the  movement,  tends  on  the  contrary  towards  the  iniddle  .ofjthe 
roadway,  and  rolls  on  the  part  of  the  felly  of  smallest  diameter,  i 

Again  as  a  last  expedient  care  is  taken  to  elevate  the  ;  fail 
of  the  outer  curve  above  that  of  the  .inner  curve.  ,  - ,  "Wlc;  allpw 
that  by  this,  disposition  an  efficacious  check  is  opposed  to  the  cen- 
trifugal movement  of  the  wagons,  and  that  these  are  thus  kept 
more  forcibly  within  the  curve  of  the  road.  But  beyond  this 
forcible  check,  operating  at  the  expense  ,Qf;,thp  :j»«teV/,  has  any 
good  scientific  reason  ever  been  given  for  thus  raising  th3  outside 
yail?  For  to  be  right,  the  inside  rail  ought  always  to  be  placed 
lower  than  the  outside,  which  sl^ould  be  kept  on  a  i^Jgulaii  lew:;!..-. 
"We  now  proceed  to  illustrate  this.  :  ,  .  ■  ,  >  ,,  ,  . , /  ,:,  ,  J!;:> 
In  these  turns  of  the  road  we  have  seen  that  the  interipj;  (\ury;e 
which  is  formed  by  one  of  the  rails,  is  shorter  .  than  the;  extprior 
curve  formed  by  the  other.  It  ii  evident  that  if  by  any  means  it 
becomes  possible  to  render  these  two  curves  equal,  the  difficulties 
ef  a  curvilinear  read  will  bo  pverccme,  at  least  fpr  an  isolated 

2  s 
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couple  of  wheels,  since  the  distance  that  each  of  the  two  wheels 
•would  have  to  clear  would  req^uire  each  to  make  the  same  number 
of  revolutions.  ; 

"We  wiU  attempt  the  solution  of  this  problem,  as  much,  to 
show  the  inconveniences  which  would  be  encountered  in  the  appli- 
cation, as  to  explain  the  ratiomle  of  raising  the  outside  rail. 

We  will  represent  (fig.  1)  by  the  two  concentric  curves,  it  and  k, 
having  the  same  centre,  o,  the  tracks  of  two  rails,  right  and  left, 
which  a  given  couple  of  wheels  must  follow. 


The  course  of  these  curves  is  limited  to  the  two  radii,  o,  ir,  M 
and  0,  n',  h',  where  the  curvilinear  portion  is  bounded  by  two 
straight  roads. 

The  only  admissible  supposition  is  that  the  exterior  curve,  mm', 
which  has  the  greater  radius,  must  be  preserved,  and  the  modification 
canied  out  on  the  interior  curve,  ir,  h  '. 

It  is  evident  that  the  new  curve  which  is  to  replace  this  must 
always  be  found  at  the  same  distance  from  the  rail  m,  m',  equal  to 
the  breadth  of  road  ir,  s.  It  must  not  leave  the  surface  of  an  annu- 
lar cylinder,  which  should  have  for  its  axis  the  circumference  m,  m', 
and  for  the  normal  section  of  this  axis  a  small  circle  with  a  radius 
equal  to  ir,  "s.  it  jjiil 

"We  -will  take  a  point  of  this  section  the  point  m  equidistant 
from  the  two  points  ii  and  Ji'  of  whieli  the  section  is  shown 
(flp:.  2)  bythe  circle  m'  n'.  v!) 

In  this  small  circle  the  centre  m'  indica'.cs  the  exterior  curve 
and  the  poiut  n'  of  its  circumference  upon  the  horiiiontal  lino  Bt'oi', 

,  OOJ  fjiJOI 

'•.lootii  oJ  3ii  '{Z'n  a 


the  original  iaterior  curve. 
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If  WO  join  (fig.  1)  tlie  extremities  u  and     of  the  interior  ciu-vc 
■'b^  'the  chord  n  n 'this  -vnll  cut  at  right  angles  the  radius  o  m,  at 
the  point  X.    Making  (fig.  2)  n'  t'  equal  to  m  i  (fig.  1)  the  new 
■-'|)oiHt  T  ' will 'represent  on  the  figure'  of  the  sectioh  'the  chord 'n  u' 
itself  or 'its  projection.  ■  '   '    '  ■  ' 

It  is  evident  that  the  point  on  the  curve  of  suhstitution,  cor- 
responding to  thie' 'point  »8  on  the  exterior  curve,  must  be  found 
•  sottiewhere-  upon  the  (small)  circumference  of  the  sectional  circle 
m',  while  at  the  same  time  its  curvilinear  distance  from  the  point 
ir  must  he  equal  to  the  curvilinear  distance  of  the  point  «»  from  the 
point  II ;  but  instead  of  determining  this  point  by  the  curve,  we 
shall  have  recourse  to  the  chord  m  m,  to  obtain  an  equivalent  solu- 
tion of  its  position.  "With  this  chord  we  describe  from  the  point 
N  as  a  centre  an  arc  of  the  circle  s,  which  cuts  in  s  the  common 
radius  o  m,  and  gives  the  distance  t  s.  This,  carried  to  fig.  2, 
enables  us  to  describe  a  circumference  i' s'  from  the  centre  t'. 

It  is  evident  the  contact' of  this  new  circumference  with  the 
circumference  of 'the  sectional  circle  m'  gives  us  the  point  n"  of 
the  curve  of  substitution  corresponding  to  the  point  and 
consequently '  the  right  angled  triangle! 'H'^"'if£^'  ileofessiir^''ttf  the 
fe^tabiishment  of  this  same  point  «" 'on  the  ground;  ml  n'"'-wiil 
be  the  track  of  the  road  on  the  vertical  section  of  figure  2.'' 
,vi{  T^^e'  'gee'  that  "we  may'  determine'  by  [this' Batoe' process  ahother 
''Jibiit 'oh  the  substituted  'ctlrvc,'  corresponding  to  a  sebbnd'  point  p 
of  the  exterior  cui-ve,  situated  between  ir  and  to,  arid  that  we 
may  th'iis  construct  between  the  two  points 'u  and  if'  an  interior 
"curve  equal  in  ciirviUnear  length  to  the  exterior  curve,  since  each 
"pttint  of  this  new  curve  ■will  be  as  far  removed  from  the  extreme 
■  points;  as  Ckch  corresponding  point  of  the  curve  m  M''is  from  the 
»fes!trfemities''ii'anfl^Mj'i=''i^  «  ai^»  aiili  'to  i.»it-Mi  uumon  oiti  nil  l>sui 

But  if  we  cast  our  eyes  on  the  track      nil  of  the  road;  wfe  see 
''that  in  cases  where  the  radius  i''  s'  is  considerable,  the  solution 
•''■#il3;^be-  iinji6sdble,''or^p'ra(ftieSUy 'inadmissible,  because,  whilst  on 
the  one  hand  we  are  hampered  by  the  very  limited  width  - of  the 
road,  as  represented  by  the  radius  m'  w'V  'we  are,  on  the  other 
: hand,-restrftined by  th'e-feai^  of  givi^'g'to'thcf  track  »i''''M'''df'this 
road  too  great  an  inclination,  thus  tilting''tap'  thfr-earriagesin  siich 
a  way  as  to  inconvenience  the  travellers. 

(To  ie  continued.) 
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ON  A   NEW  OPTICAL  SiCC^AEOMilTEE, 

By  John  H.  Jellett,  IT.A.,         '  ■  ■  - 

(Fellow  of  Trinity  College,  and  Frofessor  of  Natural  Fhilosophy 
in  the  University  of  Dublin.) 

[Read  before  the  Eoyal  Irish  Academy.] 

':,  <HUtc'  Cift  <-.1  JWvip,  e;f 

The  author  said  that  his  attention  had  been  directed  to  the 
possibility  of  applying  the  new  analyzing  prism,  the  construction 
of  which  he  had  described  to  the  Academy  some  time  since,.  tO:  the 
construction  of  a  saccharometer,  capable  of  giving  •  more  accurate 
results  than  those  obtainable  by  means  of  the  instrument  of  Soleil. 
Having  described  this  latter  instrument,  he  said,  that  as  fsu*.  as.he 
could  judge,  both  from  his  own  experiments  and  the  report  of 
others  who  had  used  it,  the  error  to  which  even  an  accurate 
observer  would  be  liable  in  attempting  to  estimate  the  strength  of 
a  saccharine  solution,  could  not  be  reckoned  as  less  than  half  a 
graia  per  cubic  inch  for  a  single  observation.  Having  stated  what 
he  beUevcd  to  be  the  cause  of  this  want  of  accuracy,  the  author 
exhibited  and  described  the  instrument  which  he  had  himself 
devised  for  the  same  purpose.  Of  this  instrument,  the. accompany- 
ing diagram  (Fig.  1)  is  a  representation.  ,r  ^  ,  ,,  r.  ,  ; 

aa  is  a  short  tube,  containing  two  large  lenses,  serving  to  con- 
dense the  light  of  a  lamp,  which  is  placed  as  nearly  as  possible 
in  the  principal  focus  of  the  lower  lens,  hh,  cc^  is  a  short  tube, 
carrying  at  One  extremity  a  lens,  cc,  and  at  the  other  extremity  a 
diaphragm,  hh,  pierced  at  its  centre  by  a  very  small  hole,  0,  which 
is  situated  in  the  principal  focus  of  the  lens  ce,  and  also,  when  the 
instrument  is  adjusted,  in  the  principal  focus  of  the  upper  lens  a. 
By  this  arrangement  a  beam  of  light  is  obtained  emerging  from  cc, 
sensibly  parallel  to  the  axis  of  the  tubes.  This  beam  is  polarized 
by  being  transmitted  through  a  Nicol's  prism,  contained  in  the 
tube  dd.  ee  is  a  vessel,  pierced  at  the  lower  end  by  a  circular  hole, 
which  is  closed  with  plate  glass.  This  vessel  contains  a  fluid, 
possessing  a  rotative  power  opposite  to  that  of  the  fluid  under 
examination.    This  latter  fluid  is  contained  in  the  tube  ff,  which 
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rests  on  the  two  upright  pieces  yy.    These  pieces  are  attached  to 
the  transverse  piece  w,  which  carries  a  vernier,  whose  divisions 
correspond  to  those  of  the  scale,  «s,  which  is  attached  to  the  bar 
ss,  which  canics  all  the  parts  of  the  instrument.    The  transverse 
piece,  vv,  is  capable  of  sliding  along  sz,  this  motion  being  produced 
by  a  chain,  attached  at  both  ends  to  ss,  passing  round  a  spindle 
with  a  milled  head,  attached  to  vv.    By  these  means  a  motion  can 
be  given  to  the  tube  ff  parallel  to  its  own  axis ;  and,  by  a  very 
simple  arrangement,  the  zero  of  the  vernier  is  made  to  coincide 
with  the  zero  of  the  scale,  when  the  extremity,  /,  of  the  tube  is  in 
contact  with  the  piece  of  glass  covering  the  lower  aperture  in  the 
vessel  ee.    It  is  plain,  then,  that  the  numbers  read  on  the  scale, 
which  is  graduated  so  as  to  be  read  to  0  inch  -001,  will  denote  the 
length  of  the  column  of  fluid  E  F  (Fig.  2)  interposed  between  the 
bottom  of  the  vessel  and  the  bottom  of  the  tube,   gg  is  an  analyz- 
ing prism,  constructed  as  before  described.*   M  is  a  lens,  and  I  a 
diaphragm,  with  a  smaU  hole,  at  which  the  eye  of  the  observer  is 
placed.    The  polarizing  and  analyzing  prisms  are  fixed  in  their 
places  by  small  screws,  a,  a,  each  passing  through  a  transverse  slit 
in  the  outer  tube,  so  that  when  partly  unscrewed  they  allow  the 
prisms  to  turn  through  a  small  angle  round  the  axes  of  the  tube. 
In'uMng  the  instrument,  the  polarizing  prism  may  be  set  in  any 
position,  the  analyzing  piism  being  then  carefuUy  adjusted,  so  that 
the  tints  in  the  two  halves  of  the  circular  spectrumf  may,  when 
tWre  is  no  fluid  interposed,  be  exactly  equal. 
■  Suppose  now  that  the  object  is  to  ascertain  the  strength  of  a 
given  solution  of  cane  sugar.  ■  In  this  case,  the  fluid  to  be  used  in 
the  vessel,  EE,  may  be  French  oil  of  turpentine.    A  certain 
ijusmtity,  the  amount  of  which  depends  on  the  strength  of  the 
solution  to  be  observed,  having  been  poured  into  the  vessel,  the 
tube,j^,  is  then  filled  with  a  solution  of  sugar,  whose  strength  is 
•atjciifately'tiioto.'^  The  tube  is  now  replaced  in  the  upright  pieces, 
and  the  zero  of  the  vernier  made  to  coincide  accurately  with  the 
zero  of  the  scale.    The  miUod  head  is  now  turned  so  as  to  draw 
back  the  tube  until  the  tints  on  the  two  parts  of  the  circular 
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image,  seen  through  L,  hecome  ec[ual.    The  number  on  the  scale  v.^ 

corresponding  to  the  zero  of  the  vernier  is  then  noted.    Lei  this 

reading  ho  R,  and  let  B  be  the  strength  of  the  kno-wn  solution. 

iN'ow,  let  this  solution  be  removed  from  the  tube,  which  is  then' 

to  be  filled  -with  the  solution  whose  strength  is'  required,-  '  The 

same  process  having  been  gone  through,  let  the  new  reading  be 

E' ;  then  the  strength  reqiiired  is  given  by  the  equation — ■ 

R'  / 
S'=  —  .S. 
R. 

If  the  experiment  be  carefully  conducted,  and  if  there  be  no  error 
in  the  strength  of  the  standard  solution,  the  error  iu  the  measure- 
ment made,  as  above  described,  ought  not  to  exceed  0  grs.  -02  per 
cubic  inch  for  a  single  expciiment.  If  the  mean  of  a  number  of 
expciiments  bo  taken,  the  ciTor  would,  of  course,  be  stUl  less. 

The  author  has  given  to  this  instrument  the  name  saccharometer, 
derived  from  one  important  use  to  which  it, may  bo  applied.  This, 
however,  is  but  one  of  its  applications ;  and  there  are  many  others, 
at  least  as  important.  It  may  generally  be  defined  to  be  an 
instrument  by  which  the  ratio  of  the  rotatory  power  of  any 
transparent  fluid  to  that  of  a  standard  fluid  may  be  accurately 
determined. 

It  is  not  desirable  to  use  a  very  strong  solution  *i  the  substance 
to  be  examined.  The  reason  of  this  is  the  imperfect  compensation 
which  exists  between  fluids  possessed  of  opposite  rotatory  powers. 
It  is  generally  assumed  that  the  ratio  of  the  rotation  produced  in 
the  planes  of  polarization  of  any  two  of  the  simple  rays  of  which  a 
white  ray  is  composed  is  the  saitfe^  \wliat6ver- be  the  substance 
causing  the  rotation.  It  follows,  indecd,^-from  the  law  of  Biot, 
that  this  is  not  accurately^true,  but'  it  hsisltjeen  generally  supposed 
that  the  error  is  too.s&all  to  be  perceived.  If  this  were  true,  it 
would  always  be  possible  to  assign  to  the  lengths  of  two  columns  of 
oppositely  rotating  fluids  such  a  ratio,  that  the  effect  of  the  one 
should  be  accurately  compensated  by  the  effect  of  the  other.  But 
the  author  has  found  that  in  certaiu  cases  the  error  is  very  percep- 
tible indeed.  This  is  shown  by  the  impossibility  of  giving  to  the 
tube  //  any  position  in  which  the  shades  of  colour  arc  exactly  the 
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that  tlie  position  of  tl^  tu^^liBjSiiji^tht^tithe  plane  of  polarization 
of  the  mean  ray  has  the  same  position  as.  at  first.  This  plane  is 
then  equally  inclined  to  the  planes  of  analyzation  of  the  two  parts 
of  the  analyzing  prism.' '  Blili  tMs  is  not  tirtie  of  the  planes  of 
polOTzation  of  jSn^  of  the.  other  rays ;  of  these,  the  less  . refran^ble 
mil  haye  their  planes  of  polarization  nearer  to  one  of  the  ^anes  of 
analyzation,  while  those  of  the  more  refrangible  arc  noaror  to  the 
other.'""^  •inu.^.-ui  .  .^T^  ,,i 

fuii  I.'ii.;-«v«fxr  Jii;t  oi  0'K)7/,,rtoHi;T2j'mai  ooMiLiyrm  yff  Yl  .govi 
^.iTiere  yill  theretore  be  m  the  oneialf  of.  the  ufifige'  a  prepon- 

denpice  of  red  light,  and  in  .the  other  a  prpponderaiice  of  blue  light, 
-n^lien  the  intensities  of  tic  tWo7pafts  are''^qual.'  ^he  dififerencp  of 
colour,  which  maies' it  difficult  to  equalize  these  intensities  with 
perfect  accuracy,  will  eyidently.be  greater,  the  greater  the  aipount 
of  .tlhei  rotatiorts,  wliich  .t&e  coinponsating  fli^icig  '■woiild  severally 
produce,  and  .therefore' tfe- greater  the  streiigth  of  ttc  ' solution. ' 

^Oa.,  the  other  .band,  it.  must  ,be  remembered  that  the  err.o?  in  the 
resjoit,  .'aii3iiig'frbm;an  incWeci^  the  tube,  is  invereeij^' 

,  proportional  to  the  length  diiiic  column  .ofifche  cbmpensatirig  flmd. 
Thus,  if  the  rpacjttng  of  the  scale  be  "1,  an  ^error  of  one  division,  or 
•OOi  ^in' haye  the  same  effect'oii  the  result^  as,an  error  ten  times 
as'  great  woiild  havpV  if  thp  reading  we'  frOob".''""  '      .■Jnaiy  ui  t,.  ,. 

No  genetal  rule  cfin  Ije  giyen  for  detemining'tlie  s4en^fi'of't!iiie 
solution'which  it  is  desirable  to  use. "  If  the  law  of  Biot,  sc„— that, 
the  amo]m|s.,of^ro|;aJi^   ^ro4ueed.  by  the  ^^p.^ib^sti^ce'^' t^ije 
planes  of  polarization  cif  the  oifrerGnt  simple  rays  arc  prbportional 
tOj  the  squares  of  tl|c  corrosponding:  refractive  Ladiccs — be  strictly 
true,  then,  ife.^more  ^eariy  t|iese  indices  OT^m^^b^^^ 
foi'tho  fluid 'Wder'  .examinafiori  aiiid  ^Ke' comperisatiii? 'fluik!  tto'  ^ 
stronger  may  be  the  solution ^used.'  .  if  the  flmd  uiider  examiha'fioh  ' 
bo  a  sacclunine  spltttjion,  ana^l:tp' coinpensatrng  ^ 
turpentine,  a  soWioii  containing,  in'  ckcix^cvibic'fpch',  thi^ 
of  ^ugar,  may  bo  used  without  inconvenience.*,      ,  ' 

*,jTlie  instrumeat  herei,  dpsgrfbad  was  constructed  by .  Messrs.  Spencer  and 
Sonj,pf^im^er-str.ee|l;,  Jl^blip^  in  carrying -put  t^tei 

instructions  given  to  them,  and  in  suggesting  metiiodsfor  Qvercoming  practi9al 
diMcultics,  the  author  is  muchi  indebted.'"  i-'-;<'.'  'M    '-'!!  n:.'  .. 
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STEAM  CULTIVATION  F.  COOLIE  IMMIGRATIOlf 
•  f,,;!,;-:  BRITISH  GUIANA, 

fci  oin,.4    .  j.^^  ^^^^ 

'  rhl  O'f}  lo  Off'^'"*       "Hoyal  Oasette." 

During  thirty  years'  progress  of  immigration,  the  colony  has 
grown  and  prospered.  There  is  a  flaw,  however,  in  the  immigration 
system  to  which  no  amount  of  present  prosperity  should  blind  our 
eyes.  If  by  any  chance  immigration  were  to  faU.  now — and  it  is 
not  an  improbable  contingency — the  colony  would  be  no  better  off 
for  labour  than  it  was  when  immigration  began!  The  meaning 
of  this  is  as  plain  as  need  be,  at  a  time  when  it  is  hinted  that  the 
faturc  supply  of  immigrants  from  India  may  possibly  be  withield, 
and.  when,  on  any  calculation,  the  introductions  wiU  not  amount 
to  more  than  one-sixth  of  the  number  applied  for  this  year.  It  is 
natural,  of  course,  to  , cast  about  for  other  .fields  which  offer  a 
supply  of  immigrants,  but  no  such  scheme  is  ever  likely  to  afford 
a  true  solution  of  the  problem  before  us.  Coolie  immigration  is 
a  mere ! makeshift ;  it  provides  for  the  present,  but  it  leaves  the, 
real  question  at  issue  to  be  brought  forward  and  dealt  with  at  a 
future  time.  In  order  to  be  of  permanent  utility  to  the  colony, 
a  continuous  stream  of  immigrants  would  need  to  be  poured  in 
until  the  labouring  popnlation  was  three  hundred  times  greater 
than  it  is  now ! 

|33ut  though  British  Guiana  enjoys  the  reputation  of  being  one 
of  the  most  sparsely  peopled  countries  in  the  world,  it  owns  an  agri- 
cultural population  roughly  estimated  at  600  to  the  square  mile  of 
land  cultivated.  It  is  well,  therefore,  when  we  hear  of  the  necessity 
wHc^i  is  supposed  to  ^^tj  ^  the  introductio::^  o:^  a  constant 
supply  of  foreign  labour,  so  continuously  and  so  persistently  urged 
by  the  planting  interest  in  gcnei-al,  to  consider  by  what  means 
other  scsiA  less  fertile  .countries  thrive ^on, a tw:entieth  part  of  the  ' 
labour  with  wliicli  British  Guiana  finds  it  so  hard  to  struggle 
along.  As  a  matter  of  fact,  the  countries  referred  to  have  sub- 
stituted field  iniichinery  for  manual  labour  to  an  incredible  extent, 
whUe  here  no  other  implement  of  tillage  is  in  use  save  the 


primitive  spade  mi  the  hoe,  It  is  from:  this  neglect  of  labour- 
lessening  implements  that  all  the  scarcity  of  lahonrin  this  colony 
pi30De^,r  ,:-If  the  system  of  agricultuie  pursued  -was  adapted  to 
tlje' spirit  and  necessities  of  modem  times,  there  would  not  only 
be  no  need  of  immigration,  but  cultivation  might  be  extended  almost 
indefinitely  with  the: klwur  which  is  now  available..  I  am  told, 
however,  that  such,,  a  thing  is  impracticable ;  that  the  use  of 
machinery  does  not : apply  here;  that  the  present  system  is  the 
best  and  inost  suitable  which  it  is  possible  to  devise.  These  are 
commoh,  and  as  I  think,  erroneous  views.  Experience  tells  us 
there  are  few  things  so  widely  applicable  to  the  wants  of  a 
country  as  improvement  in  the  tillage  of  the  soil,  ,  The  principles 
imvolved  in  the  application  of  machinery  to  the  cultivation  of  the 
soil  are  both-  few  and  simple.  It  only  needs  that  the  surface  of 
the  ground  be  rendered  uniformly  level;  that  any  impediments  to 
the  action  of  the  implements  be  obliterated  or  removed;  and  that 
an  easy  and  ready  means  of  transport  be  provided  for  heavy 
modern  implements  and  machinery.  Those  who  try  to  jump  at 
the  end  -without  using  the  means  will  certainly  be  found  to  say 
that  the  thing  is  impracticable  ;  but  no  one,  I  venture  to  say,  will 
arrive  at  this^  conclueion  who  makes  a  right  application  of  the 
means.: ;  j(jzo  o:ft  nDiii  xliuvieM-iK  ioa  Looa  'laJfiiilq  odi  ,'j'^iuirfr!l/ 

A  better  illustration  of  the  principle  which  is  here  laid  down 
could  not  be  wished  for  than  is  met  with  in  the  history  of  steam 
cultivation  in  this  colony  itself.  Strange  as^it  seems,  twp.-of  the 
earliest  pioneers ;  in  this  work  were  plantera  in  Demerara.  Porty 
years  ago,  Mr.  ilcEae  patented  and  introduced  a  sel;  of  steam 
cultivating  machinery,  the  engine  and  .pulleys,  .of  whict :  we 
mbved  in  punts  placed  on  the  navigation  canals,  at  opposite  sides 
of  the  field.  Agaiui  in  1846,  ilr.  Osborne  is  recorded  as  one  of 
the  first  who  ,  ploughed  with  two  engines,  one.  at  each;  end  of  the 
field.  I  (^Neither  :of  these  attempts  appears,  to  have  been  successful. 
Indeed,  all  things  considered,  it  might  have  been  counted  the 
eighth  wonder  of  the  world  if  they  had.  They  had  not  the 
perfect  machinery  wiich  we  now  have,  nor  was  subsoil  drainage 
and  the  art  of  adapting  the  land  to  this;  system  of  cultivation 


a'872; 


suffloiently  understood.   The  question  seems  to  have  rested  there  till  [ 
aftswyeark'haijk;'  Tfliei  theXcdldfiy"  oflPered'  a  premium' of  :5;()0O^dols.  t 
for  tlie  host  application  of  steam  po-wer  to  the  cultiYation  of  the 
soil.    This  wiis  awarded  to  illessrS.  John  Fowler  and  Co.,  of  Leeds,  ' 
for  the  improTod  application  of  the  double  engine  or  direct  systeto;  ■ 
of '  cultivation,  the  engines  being  placed  in  punts,  after  Mi".  ■ 
McRae's  example.    As  far  as  l  know,  there  is  oiily  one  set  of  this 
tackle  at  work  in  the  colony,  and:  that  is  on  Pin.  Montrose,  East 
Coast,  wli^re  the  enterprise  has  been  gbno  into  ici' a  "vfiry  judicious  f 
way.    The  land  has  been  under-drained  tind-  levelled  before  ^ 
making  use  of  the  maehinory,  and  the  result  is  that  both  the  tile-; : 
drains  and  the  steam-plough  are  working  successfully.  i  i 

Montrose,  it  may  bo  added,  is  drained  by  machinery,  as  most  of  ' 
the  Coast  estates  are.     On  the  river,  I  think  that  the  natural 
discharge  vcould  suffice  fir  tile  drainagd-;  hut;  evidently fwhei;e  afi 
da-aining  engine  is  needed  it  is  the  planter's  own  interest  to  pi-ovido' ; 
it,  whatever  may  be  the  method  of  cultivation.    If  expense  is  no,; 
object,  the  best'  drainage  of  these '  tidal :  lands  wiU  certainly  t© '  ■• 
where  the  discharge  is  natural  and  assisted  by  machinety,  for  then 
perfect  drainage  is  insured  either  way  ;  but  otir  present  argument 
is,  that  whore  the  natural  discharge  is  satisfactory  with;  open  ; 
drainage,  the  planter  need  not  necessarily  incur  the  expense'iof  .■! 
machinery '  in  adopting  tile  drainage.'    Mtogethfer  ithe  tost  6f 
covered  drains  is  far  less  than  many  think.    They  are  greatly  j 
more  feif66tive  than  bjpefi  OMtf  -jtf  draining  {froim' the  body  ' ot  ih^ 
soil,  aiid  therefore;  if  tHe-^plWfecat 'arrangemont  bf  the  drains' is  i 
adhered  to  in  the  new '  systeinV  '^tfie  drainage  wi^  still  be  more  ; 
c6niljretei'"LEt,  &eri,'c»nlylr</(^idroa'W'dig  'but  ■a; 
edge  of  the  old  di-ain,  to'  lay  the  pipbs 'aiid' cover  them  ;  and  this  l  it 
was  assured  is  done  for  6  dols.';()er  acre  at  Montrose.  Draia-pipes,;  i 
4  inches  in  diameter;  cah' be  inanufaoturcd  en 'any  estate  for  8  dols;f; 
pet  thousand,  including  every  eiSpenso;  aird  with  the  drains  3  rods -  ' 
apart  the  cost  of  the  pipes' would  bo  0  dols.  88  c.  per  acre.  Levelling,  i 
if  done  entirely  by  means  of  Spade  labour,  would  bo  very  expensiYo;; , 
but  ai- the  picra'gh  iS -cL'  inucht  more  powerful  aiid  /useful^  instrument  i  j 
for'tfi'e'ijiitposej  tliO Jade' iced' oidy^bo-Wscd  io  set  the  plough  at  ■ 
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woirk,  and  the  cost  6f  the  operation  should  not  thus  exceed  6  dols, 
|)er  acre. '  '''''  V-^-  '-t>  -i^.»:>  odi  t:.ii;m  jLi// 

The  Montrdse'  eipeKenifte  is't&lnabl^  as  ^howiflg  the  possibility 
of  what  so  many  declare  to  be  impracticable.    The  scheme,  how- 
^S",  isf-not  complete  enough  for  a  perfect  economy.    The  fields 
are  too  small  and  the  trenches  Yrhich  intersect  the  land  are  too 
numerous,  to  a/lmit  of  a  proper  day's  vork  being  done  -with  the 
machineryf   ^  good  deal  of  reflection"  oii'tKs  point  confirms  mo  in 
the  opinion  that  these  trenc'hes  iaust  be  done  away  Trith  as  steam 
cultivation  is-adyanced.  The  loss  of  time  even  which  they  occasion 
in  working  i^  'very  considerable.    If  we  take  and  cultivate  the 
lisTinl  distance  from  punt  trench  to  punt  trench,  148  yards,  with 
ian  imjlement  covering  1-^  feet  ground,  there  wiU  be  13  turns  per 
'ktire!"'lfow',  if  the  time  lost  is  three-quarters  of  a  minute  at  each 
tnrii,i  and  the' working  power  of -the  implement  .is  only  2  acres 
J)CT'  hour,  the  time  lost  in  a  working  day  of  ten  hours  will  be  two 
hours  and  thirty  minutes,  and  the  work  done  wUl  only  be  15  acres. 
9Bttt' inerease  the  length  cultivated  to  400  yards,  and  there  are  only 
•4J  ttuiis'  per  aero.    The  loss  of  time  will  then  be  one  hour  in  ten, 
■and  the  work  done  will  be  18  acres!    It  would  clearly  be  a 
baMiward  rieform  ■  to  double '  thb  width  betweiSff  'the  i  trenches,  as 
that  would  upset  the  main  object  of  their  arrangement  altogether, 
^Heh  is  to  facilitate  the  canying  out  of  the  canes.    It  is  equally 
clear,-  However,  that  it  would  not  pay  to  transport  canes  as  is  now 
done,  once  the  land  is  under-drained  and  levelled,  as  the  cane 
•fields  could  then  be  cleared  by  wagons  or  some  cheaper  means. 
There  'is,  therefore,  nothing  for  it  but  to  substitute  roads  for 
idfeittteft^^     o-iad  oteoovbo  x^oiio  I  isahr  Jnif}  iioWog-ioi  od  doir 
Jir.^ery  fex^r /roads 'aref'iiebd^' tot  affdrd  the  facility  contended  for 
'wiibre  the  contour  of  the  land  is  flat,  as  with  the  coast  lands  of 
Giiiana;"^'ilJ  ^0=irappobe  ian;  oiamploaestate:!t)f-iltOOO  a«ros  to  be 
■2tl{>  rddg  facade  and  1,500  rods  in  depth,  a  road  at  each  side  line 
^d  ' tmij  dontral  road  will  serve  every  purpose  of  cultivation. 
^TKfeVe ■  weiftld  be  tlfuS  •  18, 500  lineal  yards  of  road  to  construct.  In 
•ii  coiintiy  whero  no  better  road  metal  is  to  be  found,  the  road 
•would  have  to  be  formed  of  burned  earth,  or  ballast  as  it  is 
'feoiiietinics  termed.   To  dig  and  bum  tho  clay  will  cost  32  cents 
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pdr  lineal  yard,  and-  therfad,  ,.og  vli}igli,,ap]^^xp5^  t?t^^ 
very  little,  will  make  the  cost  of  the  road  say  48  centq.  ,p^:|: 
lineal  yard.  It  is,  therefore,  pretty  safe  •  to  say  that  the  most 
liheral  expenditure  on  prelimiaaiy  iniprovements  which  is  de-; 
manded  hy  our  . system,  would  not  exceed jSO  dolg,, per;, aprpj  ,JI^^i,c 
outlay -would  stand  thus.;i^i.jln'7;  tM  uuri  -nil  '>»^>-ms  ooi  oib- 

Levelling'^  "°  ^^JoaTio-no  I/;oI.  I.oog  ^-loitirfoi;!!! 
Eoadmaldng:K??;j;^^;^H  "^^f  ^'#^g'i«i<Io  oxtt 

o-ff-  I'f'  .')h\\:'V)hh.!Vy)  i  inZO^  76r:r;h,,  /^  ,ii 
But  apart  altogether  from  the  Jrequiroments  due  .to-tl^e.  wtyor 
duction  of  modem  implements  and  machinery,  the  works  advocated 
are  most  valuable  improvements  in  themselves,  and,  if  ,  no  further 
end  was  iu  view,  it  would  pay  the  planter  well  to  adopt  thew 
In  the  present  ai-rangcment  of  the  land,  an  estate  of  the  size  uamed 
loses  no  less  than  260  acres  by  the  use  of  open  drains  and  trenches, 
and  this  exclusive  of  middle  and  side  lino  walks  and  drainage 
canals.  This  represents  an  aniual  loss  of  at  least  40,000  (Jpls^; 
while,  as  wUl  hereafter  be  gathered  from  our  statement  of  expenses, 
the  land  which  is  thus  wasted  costs  nearly  as  much  labour  as  ,  if.  it 
were  under  crop;  ,:  In- this  consideration  I  omit  all.e^ccoTint  ..pf;,<Jip 
influence  which  open  drains  and  trenches  have  on  the  growii  and 
spread  of  weeds  and  grass,  though,  no  onp  can  dou]^t,.,tliati;|;)ii^ 
influence  is  very  greatiMtB  h-imsnh.-iohna  pi  Liicf  oift  oono  .oabf) 
There  are,  no  doubt,  great  economies  suggested  in  the  proposed 
improvements,  yet  they  arc  only  the  imeans  to  an  end. ,  Jt  must 
not  be  forgotten  that  what  I  chiefly  advocate  here  is  the  posdlk 
economy  of  Mow  and'  expenSttut-e  to  which  those  iniprovement6,lead. 
It  is  clearly  the  interest  of  the  colony  to  promote  a  scheme  which 
professes  to  Secure  these-  endfe.  -Evca  if  the  present  labour  force 
was  stable  and  self-supporting— suppositions  Vhioh  ,  ai'Q  not  .tojtbo 
allowed— it  is  more  than  probable  that  the  rapid-  extension  of 
sugar  production,  and  the  increasing  ■  dependence  on  meehpaiical 
appliances  in  other  countiies, -would- soon'  oblige  ;tl;e  pljiute?  ijo 
substitute  a  more  economical  power.  This  ncfcessity,  it  is  obvious, 
must  be  far-  greater  when  the  labour  force  of  the  colony  is  a 


THE  SUGAR  GAJiTE.  Nov.  1,  1872. 


peristable  commodity,  aad  is  supported  not  oinly  with  maoh  diffi.- 
PTilty,  but  at  an  enormous  annual  expense.;  liiv/  ■-.■i-'.n'iir/:-)  j!-.H<p,ofI 
-if.Tliis  expense  iaereasos  in  proportion  with  the  number  of  labourers 
that  are  under  indenture ;  and  as  many  advocates  of  coolie  immi- 
gration think  it  a  misfortune  tbat  they  cannot  obtain  twice  the 
number  of  immigrants  that  they  now  do,  it  may  be  -w^ellto  asi 
them  to  consider  this  outlay.  On  a  safe  calculation,  there  is  one 
immigrant  for  every  two  acres  of  land  cultivated.  On  some  estates, 
doubtless,  the  proportion  of  immigrant  labour  is  less,  but  |0n  others 
again  our  estimate  is  greatly  exceeded.  I  will,  therefore,  suppose 
an  estate  of  1,000  acres  to  have  600  immigrants.  As  the  term  of 
indenture  is  for  five  years,  the  number  will  be  diminished  one-fifth 
every  year.  But  mortality  makes  a  further  reduction  of  say  3  per 
cent,  per  annum ;  so  that,  in  reality,  115  immigrants  must  be 
indentured  annually  in  order  to  keep  up  the  labour  force  of  tbc 
cstatet '  TaMng  the  cost  to  the  planter:  at.  5ft  dollars  each,  this 
amoukts  to  6,75Q  dollars  in  a  year.    '        j  1 

In  this  consideration  we  must  also  include  the  ex]^ehse  of  maia- 
talriing^these^  imniigrants  ia  times  of  feicknosS,  iahd i  of  iprotiding  a 
hbspitsll  'for  them  on  the  estate.  No  solitaty  estate,  and,  indeed, 
no  single  locality  would  give  a  fair  idea  of  this  expense,  -  ii:  ■ 
fufifiut  dccordiiig  to  Dri  SHer's  report  on  estates'  hospitals  for  1870, 
there  were  50,237  Asiatic  immigrauts  resident  on  estates,  and  out 
of  that  number  there  were  no  less  than  103,864  admissions  during 
the  year  into :  estates'  hospitals. '  Now,  if  we  adopt  Mr.  Eussell's 
figures,  11'87  days  to  each  admission,  it  gives  24-54  days  in  hospital 
for  every  inimigrant.  Of  500  immigrants  there  will  be  thus  33-61 
entirely  lost  to  the  estate,  or  more  than  6^  per  cent,  of  the  whole 
daily  iin  Mo^itali  '■  The  daily  expense  of  a  patient  nuiy  be  takon  as 
follfcfwfeji^it  v  SfiOiii;-iOij;o  o;l'J  Ail  if  oioi'irtiii  o)  cioj;  ii;  v. 
■■■ijtlr,  /n  m  "'^•^^^  "i  it^iitJ  nft  AnUw.hpr  ocf  oJ  pmI  |^rj  odi  a-r.l'tf 

oiniri'rfli;  Medicine/ X'A' ^^^l''/s  i'^^"!  i  llH'i  J'J?  '^'^  ^"  "ffoi  olfcft 
.oiDii  -loq  ^-iiiii Nurses  and  staffi  wi'. asiiirrifpHufJ .'!.-)  Jsio  'jifT  .>frrjiif 

Interest  and  depreciation  on  erec-  j  ' 
•i<i\o  boeoq^if.  tion- of  hospital— say,  on  15,000''r''eT  ' 

ojifio  oifi  ;^,ddls;  ;at6hp(»eenttiJ.:iil).3i:ui)'4ikUiJi  ;«tfnT    .^sii.ujj  i 
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Accordingly,  as  there  would,  be  12,270  day.  patients  in  a  year|  itljB 
hospital  expenses  will  amount  to  3,926dols.  40c.  Of  course  when 
the  new  immigration  till  becomes  law  our  estimate  will  be  niodi- 
fied  to  the  extent  of  the  doctor's  salary.  As  things  now  are,  how- 
ever, the  proportion  of  immigrant  labour  which  is  usually  employed 
to  cultivate  an  acre  ;  of  land  .on  a  .'sTigar  estatei  m  I'tHw  i  <!olony 
annually  costs : —  "i  ■. .  -.':'■>    .n-M.-  •        •  .••  '-.-i.-.ot  u-.-nW 

Por  immigi-ation  or  indenture  fees    5  7S'' , 

TT  ,  oi.u.i  dfift-iaifiinif  io  noijioi'iora  ojli  .agoiWiioJi 
Hospital  expense  .  ^. .......  i , .% .  3  '92  . 

L    .Loj)3'j3Z-3  "^isyrsn  fir  o}finiiJ»T_xu.o  /nii«n 

■r.TrfiTt  003  ovn.'f  o,i  SMToc  000, J  '9i6:7:t>  )  itc 
On  the  other  hand,  while  the  expenses  arising  from  the  employ- 
ment of  machinery  form  a  large  share  of  the  general  expense,  thoy 
are  very  trifling  compared  with  this  sum.  A  pair  of  Fowler's 
12-horse  engines,  with  ploughing  tackle  and  implements  complota, 
will  cost  8,000  dols. ;  and  20  per  cent,  on  that  outlay,  to  cover 
interest,  tear  and  wear,  and  depreciation,  is  only  1,600  4ol^.  per 
annum,  or  Idol.  GOc.  per  aea-e^-lc  imm  ott  noi hrjobi^noo  Bi/it  iil 
■  "With  this  brief  reference  to  the  establishment  and  support  cif  the 
labour  powers  of  the  two  systems,  I  will  now>  proeeedi<tp  desfjribe 
the  different  methods  and  expense  of  working..7^  o\-nmp.  on 

.  '  .Let  us  suppose  that  ia  the  present  system  one-third  of  the  land 
is  annually  replanted,  and  that  the  other  two-thirds  produce  le- 
spectively  first  and  second  ratoon  canes.  The  rows  of  canes  are 
practically  six  feet  apart,  the  land  being  laid  out  in  )tliree  feet  cane 
rows  and  three  feet  bants.*  .       >.r:^:'.    i:  .'iiiiPt 

In  relieving,  which  is  the  .fli-st  work  after  cutting>  the  .refuse  idf 
the  old '  ertjp  is  carefully  gathered  .up,  with  aUiy  <- weedis  pr.grasB 
whicMhas  vegetated  since  the  last  weeding,  and  neatly  banded  in 
rows,  so  as  not  to  interfere  with  the  operations  which  foUowu 
"VVbcn  the  laud  has  to  be  replanted,  the  trash  is  laid  on  every  alter* 
natc  row  of  the  old  croj) ;  otherwise,  it  is  put  on  every  alternate 
bank.  The  cost  of  this  operation  .v^u-ios  from  2  to  3  dollars  per  acre. 
I  think  it  right,  "however,'  in  .'our  cstituate 'of  fcij»eiises,  to  assume 
that  on  the  portio^n  of  land  replanted  the  trash  is  disposed  of  by 
burning.  This,  ihcluding.tlic-labour  of  first  putting  the  cane  tops 
into  the  small  drains,  may  be  done  for  80  cents  per  acre. 
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The  land  is  then  replanted  or  supplied.  In  the  former  case,  the 
three  feet  hank  is  shovel-ploughed  and  planted  with  a  centre  low 
of  cane  tops  ;  in  the  latter,  the  soil  is  earthed  up  around  the  old 
stools,  and  tops  are  put  in  to  fill  up  the  hlanks.  Eeplauting  costs 
8  dols.  per  acre,  and  supplying,  half  that  sum,  or  4  dols.  per  acre. 
Practically  it  costs  a  great  deal  more  to  ohtain  a  good  stand  of 
canes.  Owing  to  the  imperfect  drainage  conditions  of  the  soU,  a 
season  of  wet  or  dry  weather  seldom  occurs  without  a  considerahle 
loss  of  young  plants ;  and  if  the  planter  does  not  sec  to  it,  and  ho 

-  active  in  having  the  hlank  spots  supplied  or  stumped  up,  the  pro- 
hahUity  is  that  the  crop  will  not  he  worth  much.  At  times  the 
field  has  to  he  gone  over  two  or  three  times  in  this  way,  but  in- 
variahly  once,  at  an  expenditure  of  perhaps  2  dols.  per  acre. 

•  The  drains,  as  a  rule,  are  dug  out  once  a  year.  To  every  acre 
there  are  80  rods  of  two  feet  drain,  and  10  rods  of  four  feet  drain, 
and  as  the  former  is  dug  at  2  cents  and  the  latter  at  4  cents  per 
rod,  the  operation  costs  exactly  2  dollars. 

The  usual  practice  of  manuring  is  no  credit  to  the  system.  It 
costs  one  doUar  per  acre  to  dig  a  hole  at  each  stump  or  plant  and 
put  in  the  manure  with  a  spoon  !  And  what  foUows  ?  The  effect 
of  manure  placed  in  the  ground  in  lumps  or  heaps  is  not  only 
trifling,  but  often,  from  improper  covering,  a  great  portion  of  the 
manure  is  washed  off  the  land  and  flows  away  through  the  open 
drains. 

"WMe  there  is  some  variety  in  the  tillage  which  is  pursued  after 
planting,  it  is  much  less  than  may  at  first  appear.  The  following 
is  probably  a  liberal  construction  of  the  practice  throughout  the 
colony.  In  the  first  year  the  banks  are  shovel-ploughed  or  forked ; 
in  the  second  year  every  second  bank  is  drilled ;  and  in  the  third 
year  the  trash  is  buried  on  the  bank  which  is  left.  Experience 
proves  that  a  man  can  fork  nearly  one-fifth  more  than  he  can 
plough  with  a  shovel,  yet  I  have  never  noticed  any  such  distinc- 
tion observed  in  the  prices  paid  for  the  work.  The  same,  in  fact, 
is  usually  paid  for  forking  as  for  shovel-ploughing— 8  dols.  per 
acre ;  and  for  forking  and  burying  trash  on  every  second  bank, 
6  dols.  per  acre.    Drilling  costs  8  dols.  per  acre; 


Nov.  1,  1872. 


THE  iSITGAE  CANE. 


6^9 


litis  signifloaat  that  after  all  the.  labom?  pnd  r  esjpenBe  vhich  is 
inYolvod  in  these  operations  i  they  •  do, I  .aniount  to  mm.  thorough 
tillage  in  the  year.  There  can;  be  no  argument,  I  think,  in  favour 
of  sub-dividing  the  work.  It  is  manifestly  wretched  husbandry 
to  leave  half  the  land  untillod;  Half-working  means  half  rcleamng, 
and  of  course  a  great  number  of  weedings  must  follow.  It  is  some 
satisfaction  to  note  that  amongst  high-class  planters  it  i&  customary 
to  bestow  a  greater  proportion  of  the  labour  in  stirring  the. soil  and 
less  to  weeding  purposes.  Frequent  deep  cultivations  render 
weeding  altogether  unnecessary ;  and  if  practised  to  any  extent  at 
all,  it  considerably  lessens  the  number  of  weeding  operations  :re- 
quirod.  These  modifications,  however,  must  not  be  held  to  lesseji 
the  expenses  of  cultivation;  on  the  contrary,  they  rather  increase 
it;  but  they  are  only  a  few  exceptions  to  a  rule,  and  do  not, 
therefore,  present  any  appreciable  limit  to  my  statement  as  regards 
the  expense  or  the  amount  of  tillage  which  is  provided  for  in  the 
present  system.  Probably  its  worst  feature  is  that,  enormous  as 
the  labour  force  of  the  estate  is,,  it  is  fairly  inadequate  for  ifa'pur- 
poBe.ii  The  value  of  work  done  depends  entirely  on  its  being  done 
at  the  right  moment;  and  whore  extreme  degrees  of  moistness 
and  aridity  are  common,  as  in  the  climate  of  this  country,  tijnqly 
and  judicious  cultivation  of  the  soO.  must  be  very  strictly  observed 
if  success  is  desiderated.  The  total  inadequacy,  in  this  lespeot,  of 
a  labour  force  which  has  to  drag  its  slow  length  through  aU  periods 
and  seasons,  is  ah  ievil  'which  cannothe  sulleiently  deplorcti;;;  ,^f  an 
attempt  was  made  to  estimate  the  loss  which  thusr0,ccurs  to  the 
planter,  it  would  have  to  be  summed  up  ia  time  was:^od,  iijfl^^ojjr 
;  thrown  aWay,, and -in  inreparable  injury  done  to  the  crops,  .ynolo;) 

A  prinoipal  part  of  the  labour  is,  therefore,  bestowed  m  weeding 
and  moulding  the  young  canes  and  in  weeding  and;  trashing,;  opera- 
tions which  need  to  be  repeated  about  once  iH  feix  ,1ivee]«. ,  ,Tlipre 
are,  say,  six  operations  of.- the  .kind;  and  at  ,2:  d9l8i;€ae^;,tih,^y 
amount  to  12  dols.  per  acre.    .  ,    .     'r  .i'  iv/.-i  r.iU 

The  cost  of  cane  cutting  is  calculated  at  4d(ds.  perhhdtfpf^ugacr, 
and  as  I  proceed,  on  the  assumption  that  the  yield  does  not  ,  fall 
below  2hhds.  per  acre,. the  exponsea  under: thi?  he,ad.¥ill..jtie Jfijjqls- 

2  T 
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Loading  and  transportiag  cancs4s,  reckoned  at  1  ,dol.  per  hhd., 

m'tiic^yfadie'&t''is-a'vlkii  Ml  ^UV'-'%!'m:4^'  ^ow'ths 

irfitl^  somd  aeouracy,^  I  will  herO;  take  iilf(y  acconnt  the  fllfFofent' 
ijtfims  ,9^  expense;  bi ,  this  ponsi^cration, , .  To,  load  and  pick  up .  tho  1 
canes  cannot  be  clpn(j  for  less  than  12  cents  per  punt  load,  and  asi- 
it'takes  six:  pxlrits'dr'  so  to  the'  hhd.  of  sugai-,  this  amounts  to  1  (Jot. 
-Mc  per  acre!.  JjThe  low'cst  possible  number  of  punts  ih  iisci  ■^ill  ' 
l^?!-ipne  f(^,  qyej^yt  2^,  |Sj(;rps  of  crop., , , ,  I^ow;;  the;  first  cost  of  a  woodfea  j 
punt  is      Ipast  .  80  dols. ;  interest  on  which  at  5  per  cont^  is 
l8''centrpet  acreV  'ain3  'aixhe'-v^ear'aud  tear  is  equal  to  about  12^ 
percent.,  the  use  of  the  punts  may  be  said  to  cost  36  cents  per- 
apre,,)  |^hj?rg;^e  jdsa  thei^wt  mid4Si!to.ho,;cbn3iderod.i  The 
suinual  expense  of  a  mule  is  as  follow^:.— ^^j^^^  ^i(^1^3iiriui-io<i 

i  Feed  and  attendance/rv?;  rr;vr."T77VTt  r.'  'r."  j '  "40 

\  ir.  H7  j-P-'*'™*'^  '  •■-  f  •  ••'»t«>/w  •J   3 

'  .•.t-..;-«i8k.  ...... . , . . ;  ii. .  ^  .hik'iV.  J   i  to'l--'''iTd 

Interest  of  capital ,  i  >  6 


r  or.i  !    02    i.ji;.T'      ono,R  !  T^^iviiinO  | 

If,  thten,  there'ls  one  mule  for 'e'vory  100  acres 4ii  canos,,tliG'.e^^^ 
pense  will  be  58  cents  per  acre.  An  extra'  driver  at  3'  cents  per 
punt  is  36  cents  per  acre  more.  And,  lastly,  there  are  navigation 
trcnch(«to  be  kept  in'repdr. '  It  is  rather  below  the  mark' t6  shy 
that  .thep  are  Q  ,rqds  of  trench  per  acre,  to  bo  cleaned  or  weeded 
once  a  year  aiid  dug  bi-annually— say,  weeding  at  2  cents  and  ■ 
digging  at  16  cents  per  rod — in  all  amountingto  90  cents  per  acre. 
Transporting,  therefore,  must  be  taken  at  3dols.  84c.  per  acre. 

shall  now  recapitulate  the  chief  articles  of  expense  iu  culti- 
vating an  acre  of  l^d, on  the  present  systen^{-rj,,[j  j  ^      .-i.,; .-, 

oarioiiyljnmigratiQa;  and  JibspitaJ  expenBesin      ;(v'l  ./j  fgi  67 '}''  ■'  '  - 

.r.-,/T  .  ,,?'4i'2Wg,         .  .  i.,rf..J;^^jf^jiafii^        93Li[ji)7/  io 

"'^'"Eeplanting......L..  ;..    2  66 

Supplying    2  66 

Stumping   ^  ••••vv  4  2  QO, 

Digging  drains.  ...  .  .........  t^/l^M^i  IJ^^V.^WOO ' 

Applying  maniire,  .abbai ■!li-60i 

Forking  banks   r;2i66r 

Drilling  -.■.•.■.•.•.•.V.'.".'.'.'. •.'.*.'.•.*/.*. .  '"i  66 

Burying  trash   1  99 

Weeding  and  moulding   6  00 

RO^T'jit:''  "    -and trashing  .■j'^.rv.uwiv^.-ih'-Lr.!.-^!<'6<'i30-y-^  ^ 

Cutting  canes  ^.  .''.r,,,.,^  .>,.  „„8i  00 

'      'Transporting  .  w. 3  84 


I^oV.'l;'l872.' 
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There  IS  no  longer  any  doutt  that  land  may  bo  as,  Avell,  tilled 'by 
means  of  good  agricultural  implements  . -as  by  manuaL: or  sjiadc 
labour,  and  at  much  loss  iexpeusc.  The  machines  that  arc  niw  usee! 
for  this  purpose  are  very  numerous,  and  are  adapted  to,  the  culture^ 
of  almost  eveiy  kind  of  crop.  It  is  wonderful,  indeed,  to  how  maiiy 
different  crops  the  same  instruments  are  found  to  aj)|)iy/ ;  "'TKt/ 
implements  of  the  farm  afford  noarljr  eyery  regmsjie^  fo|j'||ll,q'iiC^^ 
plete  tillage  of  thosugai-  estate.    ,  ft  -j,,  .^-^u  .„|)  i  jq 

The  following  table  exhibits  the' particulars  bf  w'orkTl^ild  to  'liiW 
performed  by  the  machinery:—  '    '   '       -■'■^^''i^-''  l''""  ''- 


Implement, 

.  Acres  - 

'Width 
taken  by 
,  Jmplc- 
ment. ;  • 

Ai,'.  La.,  r 

■Acres  done 
.  per  day.  ■ 

■J  l-j  j:;j-r 

■rr*  

iiays  at 
Work. 

iiii. 

Harrow. , , .... . , 
Diill  plough  ,  .i  ... ..... . 

3,000 
:  2,000 
1,000  . 

7ift. 

20 

.  ,.,40, 

150 
\  jSftf  ;) 

The.  tackle,  it  is  seen,  would  be  only  -226  days:  in  completing  the! 
annual  tillage  of  1,000  acres.  As  three  men  are  required  to  work^ 
it,  their  laboui-  would  be  equal  to  675  days  work  of  a  man^^say  .a^\ 
84  cents  per  day — amounting  to  667  dollars  for  the  yeari  Tha' 
engines  will  consume  20  cwt.  of  coal  in  a  working  day;  'arid^jpt 
8  doUars  per  ton,  that  is  1,800  dollars.  'A  further  all6wkhc6'of^ 
24  cents  per  day  for  oil  and  grease  provides  for  the  whole  dxpenso 
of  working  the  implements  and  machinery.  •  •  -Bris  shown  thus  per 
acre ; —  '  '  .y 

Interest,  wear  and  tear,  &c. ^.■^.a-iH  vij&Of 
Labour  with  tackle  .  .....  ...............  p;ii-'i'ivi  r--"fl^;6B'' 

Coal  oil,  emv.v.\v.\v.v.v.\\v.\\\\.f:?:iiiit0'i 

A  great  point  in.  this  system:  is  that  it  almost  entirely  dispenses 
with  the  labour  of  hand  weeding,  which  forms  so  large  and  extra- 
vagant an  item  in  the  present  expenditure.  '  It  may  be  taken  for 
granted  that  the  canes  are  trashed  thrice,  as  they  now  are,  but  as 
little  or  no  grass  would  grow  with  the  liberal  cultivation  for  which 
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lOiMc  pt6'rtd§d;'  tlie  'ope*atidiia  ftttfst  bo  held  to  cost  less.  Our 
'Miii,  ho*srever,'ife  dstouch  to  im'proTe  on  the  present  system  as  to 
lessen  its  expenses^;  To  styip  off  the  dry  leaves  is  only  a  port  of 
fhe'habd  iahour  -which  should  be  besto-(ved  on  the  gro-wing  canes. 
if<i  bao  need  bo  told  that  sugar  of  the  best  quality  can  only  bo 
■niMe  from -canos  of/ equal  growth  and  ripeness,  yet  it  is  staggering 
■t)A'n6te  how  Uttlfe'this  point  is  iittenidod  to  in  general.  The  planter 
picks  off  the  dry  leaves,  and  weeds  out  the  grass  when  it  chokes 
tie  canes  ;  but  he  neV^ er.  dreiims  of  diretotingthe  growth  of  the  plant 
lie  cultivates.  Nothing,  indeed,  is  more  common  than  to  observe 
springing  froni  the  same  stole  20.  or  30  canes,  aU.  of  unequal  ago 
an'd  ripenessk  Many  .unripe  canes  are  consequently  brought  to  the 
mill,  the  eifcct  of  which  is  not  only  to  make  the  juice  poorer,  but 
to  render  its  manufacture  into  sugar  more  difficult.  From  the 
indiscriminate  propagation  of  offshoots,  too,  the  plants  suffer  in 
growth,  so  that,  instead  of  the  yield  being  greater,  it  is  actually  less. 
The  offshoots  which  spring  from  the  stole  should  therefore  be 
carefully  taken  off  when  trashing.  It  is  a  work  which  can  never 
bd  too  much  insisted  on.  Finer  and  better  Canes  would  bo  grown, 
the  yield  would  bo  greator,iiand:  tbe  process  of  mtinuftictuTo  would 

. be  simplified  very  much.   '  '  f  ■■h-.rfo:'-;  ■ 

This,  however,  is  less  surprising  when  wo  consider  how  cultivation 

,  is  applied.  It  is  either  in  preparing  the  land  before  planting  or 
in  afterwards  stirring  and  cleaning  the  soil  at  regular  inten-als. 
The  first  seldom  or  never  varies '(though  different  implementsy  'da 
the  plough  or  cultivator  and  the  harrow,  may  bo  used)  where  tho 
land  is  in  a  fit  state  of  cultivation ;  and  the  latter  may  be  said  to 
vary  only  in  tho  size  and  width  of  the  implements  which  it 

;  is  practicable  to  employ.  Some  crops  are  necessfirily  grown  at 
wider  distances  than  others,  and,  as  in  the  case  of  the  sugar-cane, 

'thti  row  culture  admits  of  very  large-sized  implemeiits  being  used. 

.£)ii::  steam  :culfivated  estates  it  is  not  imcommon  to  employ  tho 

.  same  cultivator  in  preparing  the  land  and  in  cultivating  between 

,  the  TOWS,  which,  in  such  cases,  are  seldom  less  than  eight  feet 

iraptoti 'ti.c;    i  f  i<'.. 

.LiiiEQ-«iler!B:!sjteam;cultivatiDg  tackle  consists  of  two  self-moving 
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engines,  Tvith  -winding  drums,i  800  yards  of  ^teel  rope,  ,and,]tep/r(fpp 
.porters. ;  and,  if  the  estate  bas  ibeenjlaid,  ,out  as.  tlij.'cc^cd,,;fec 
:l2f-liorse  set  of  tliis  ta;cHe  should  very  well  sufficQ- fijr  thci.tiiltivai- 
tion  of  1,000  acres  in  sugar-oane.'  :  'Tho  onginjes  iare'  '(rprkeil  09 
opposite  roads,  and  haul  the  implementi  which  may  bfe  of  ;au}f  ,kiji(J, 
to  and  fro  between.  thm,ithe:engine  ]jot  in  j^rorfc!payingjOn,t.ithi3 
rope  while  moving  iorward!li»tft;po6itito[f4?,*theiitetM^ 
implement.  ..-!?  f..  >-h h-\<,      •/,■.■  >l  tu>  -ili  'I!.,  >.,h.in 

.jiti  ln  .working,  up  the  land  for  planting,  tho  :oultrvato^-istchiefly 
used.  This  instrument  loosens  jlnd  stirs  tho  soil,  and  cleanses  it 
from  roots  and  weeds,  but  doc*  not  turn  it  over  like  the  plough. 
.With  an  implenient'!9f.thi8  class,.  coyoriiigT-J^  feet  of  ground,' the 
power  of  tackle  indicated  will  cultivate  at  the  ratte  of  from  20  ;to 
30  acres  per  day.  ■  If  ai  fine  tilth  is  ■  wantedy  fihci  harrOw  also  murt 
be  used  before:  the 'land  is. fit  to  plant.  lutU'.vjnymi  ■t}i-i<'':!h  '>.U'iu 

.  It  would  evidently  be  working  the  njachinory  -f  0  ohly  a  fraction 
of  its  power  if  it  was  not  employed  to  do  more  than  prepare  thb 

•iland.  Indeed,  if  tho  ground  had  to  bo  planted  and  kept  clean  by 
manual  laboiir,  thei  benefits  (to ;  be;  derived  fi-qni  itho  use  .of^  the 
machinery  would  be  exceedingly  toaU,  as  the  diminution'  6f  labour 
would  not  then  be  proportionate  to  the  expense.  But  the  iron 
horse' is  tractable,  and  disposed  to  work.i  -'W'ithiaridging  plough  it 
will  mark  out  the  land  with  light  drills,  three  or  four  inches  deep, 
in  which  to  plant.    If  artificial  manure  is  allowed,  it  is  put  into 

;  the  bottom  of  the  drill;  then  one  or  more  cane  tops  ai-o  laid  in 
horizontally,  and  the  harrow  used  to  give  a  slight  covering  to  the 
whole.    To  apply  manure  in  this  way  wiU  only  cost  12  cents  per 

■  acre,  as  a  man  or  a  boy  can  do  three  acres  per  day.  Planting  will 
cost  48  cents  per  acre,  one  acre  being  about  a  day'6  work  for  a  m«n 

.and  a  boy.  '  ;  :     :  '  ,y 

.r  I  need  hardly  speculate  on  tho  effect  which  the  facilities  thus 
offered  by  our  system  would  have  on  the 'practice  of  ratooning. 
The  return  from  plant  canes  is  much  greater  than  from  ratoons, 
and  there  would  be  nothing  at  all  to  prevent  the  planter  raising 
them.  It  is  simply  ridiculous  that  fields  should  be  patched  up 
year -.after  year,  _  whish  it ,  would  pay.  betterj  to  replant  thc-land.- 
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^X^ogdj  .culture  sh(>ul(i.?dapt:t]ic  plant  cane  ;to  [make  asjgodd  gugar  ap 
4;lff  .,i;a;tft9ii,, ,  .and;  iti  is  aUi  iipn§ensef  for  ,p?pple  to  argue  otherwise!. 
,'y^ic  kno-w  that  very  little  agricultxiral  skill  is  needed  to  produce 
•j;^nk,,,9anc^  ](S'luck  yield  a  poor  juice,  and  conscciucntly  sugar  of 
(i^firjoj;Jqnality.  .-Snch  may.  l)e  gro-wn  by  a,  really:  injndioiwis 
ppplj.<|ation  of  tillage  and  manure,  if  it  only  favours  a  vigorous 
:\-cgetation  ;  bnt  the  [highest  art  of  the  planter  is,  to  produce  canes 
.^^qh  yield  a  juice  rich  in  sugar  and  easy  of  concientration.  ;  la 
oflTi  comparison  of  the  two  systems,  however,  I  will  not  assume 
;^li^tran  extra  pound  of  sugar  would  he  made  by  this  means ;  but  I 
ifpq],.6ure  that  if  the  practice  of  annual  replanting,  and  thoroughly 
■j^o^^g  the  land  preparatory  to  it,  was  once  adopted,  it  would  be 
cq^taiti  to  result  ia  very  large  additions  to  the  estates'  produce, 
As  soon  as  the  young  canes  are  well  sprung,  the  cultivator  agaiu 
p^Bjje^finas a.substitute  for  the  shovel  or  the  fork;  and  both  as 
regards  economy  and  efficiency  of  tillage,  it  far  surpasses  any 
^fin; el-ploughing  or  fork  VPrk  which  it  is  possible  to  do.  It  wiU 
jVitffk  .between  the  ro-ws  of  ;eanes,  .  and  stir  ,  the  soil  as  close  as  need 
be  to  the  growing  plants.  If  this  was  done  say  twice  after  plantr 
iflg,  it  would  keep  the  soil  permanently  loose  and  clean.  Light 
mould-board?  can  he  fitted  to  the  outer  tines  of  the, pultivator,  and 
1ih0  yoting  canes  moulded  up  if  needed.  In  these  after  cultivations 
the;  work  would  be  much  lighter  than  in  the  operation  which  pre- 
qq4ed  planting,  hut  as  more  care  woidd  be  required,  amongst  tlic 
gTPi\pns  Cifnest , the  timo  and  expense  of  cultivating  would  be  about 
tM'Bame  ia  every  case.  Foi;  one  crop  the  land^wuid  ;thu9,  bft 
<Ar«>S:itiUed  againsto»c«  in  the  present  system. :  ••-,■!  fi  .ln.Tir. 

;,l,Uhere  mo,  bp  flo  doubt  whatever  that  the  adoption  of  the  system 
Ihffre  gketched.out  would  considerably  lessen  the  labour  and  cost 
of  I9ane  cutting.  A-t  present  the  reaper  has  not  .only  to  cut  the 
Q?nS?,.;but;  Ije  ,iKUst,;eaOTi  th«Wy,to  .tlxe  , parapet, i-syherc  they;  are 
thrown  ^iown,  to  be  lifted  a  second  time  by  other  hands  engaged  in, 
loajling  and  transporting.  Npw,  there  are  from  six  to  nine  hundred 
bvpidles  or  head  loads  of  cane  to  an  acre,  and  as  th^  .average  dis- 
tancQ  iwalkod  for  and  with  each  bundle  is  70  yards,  it  amounts  to 
qQ.i9iJegitS*y]§l*er  iicyp,;,  isyot^  ordinary,  toy  el  ^  cither,  ^.fo;^  lial^^o|. 


■■mi  ij 


•thO'Way  the  laboTirer  has  to  carry  a  lokd  of  75  Ibsi;  ahd^«rofeg"a^ 
■miay  a^ '1,275  draiis !  '.'Btit  all  this Avonld- be  siipferfltoiis'tiri<ier  tie 
altered^  ednditiOilS  ^hidli  I 'p^opbaeV-so  thirt'it.is'  qiiit&'  iid^x^iMo 
to  (ioncludo  that  the  work  would  Tbe  dbhe  chebper.  '  '  The'  'talney'  of 
cOnirS^'  ■vr6lild  be  to  tie  in  bundles  fbr  transpbrting-;.  si''tllte6'"Nvcfttld 
the' cane  tops  or  seedlings;  that  they  niight  be '  (juickly 'dolldeted 
before  the'  trash hvas  btmit  on  the  grbiiiidi  - '  This,  hWeVCt;  cttuld 
bi)  provided  for,'  and  the  Canfes'  cut  for  onei^foui^lh  lefes  that  'the 
present  |pricek  '  ijid*6tiil'<W' scheme '  dofes 'riot  limit  the  iccdiloitiy 
Vhich:  is '  pOssiibit;  in'  this  '  dif  ebtion/  '  There  iS'116'ireas'on  in'thi 
natuite  of  things  why  canes  should  not  be  cut  by  maJchinory,  just  ai 
■Weiliaswibat;  dfib'eajiS'^e.K''  'A^^yitod?«<»a6l'flatf'iir(*fc  is'viM'iS 
thti  iuoSt  pressing  wants  of 'fiie''day>-  'and'vfhere'a  iiecelssity'bf 'fhS 
kind  exists  it  ought;  I  think,  to  be  prbtided; '  '■' 
»«04lr'i:(^  system  wifl  tfowbeifeilti&  tfe'sei^e'to^ther  eipSdreftigy,' 
by  admitting'  of  the  tIso  of  traction'  ehgines  in  steam  carriage; '  Wkh. 

system  of  level  fields  and  no  ditches;  the  difficulty  so  coimnonly 
experienced  'OB  'sttgar  jestate^;'  of  moving  'a  traction  engine  and 
wagons  over  the  land,  would  be  dniirely  obviated.  To  be  sure 
tliere'  is  Greig's  system  of  clearing  cane  fields,  in  which  two  ordinary 
ploughing  engines  are  placed  on  the  opposite  roads,  their  ■  ropes 
biding' CoiiiieCtod' by  a'^hafeklei,  to  'whicKa  spare  chain  is  fised.  '.THe 
wagoiiB"Ai'e  'lattaChcd  to  this  Chain  and '  hauled'  over  the  field  from' 
orie  engine' to  the  other,"  being  steered  along  the  uncut  edge;of  the 
sugcir-carib  ^mW  teadetf  'di'  the"  'samo  'tiine.  ■ '  -  IMs '  system  appMce  patJ, 
tiCultefly  t6"very  l&rge' estates,'  and' where  constant  employment 
afforded  for  the  macMneKf. '  "Where- the  employment  is  hot 'sO 
regM^t,'»  tfie&pt*>i3ffeteMi  'm&f^  Be  'Iddk'efd  itor:^'  "It  itf  jitst  pbssifelo 
that  ^'WiieTOp'c  CaWier  nught  be'employed'-With  advanta^J 
in '  clearing  'the  'land  and  delivering  the  canes  to  the  wagons  on'  tho' 
eeiitral  road:  '  I'  have^dwn,  however;  ■  that  the  direct  applioatiotf 
of  faction  engitt^  would  not  h^  Infepplieable  ti  the  case'-hcfore  "lifey^ 
and'  I  Shall  accordiiigly  Calculate  the  expense  on  this  sj-stem;- '  T^d^ 
8 -horse-power  traction  engines  (with  India-rubber  wheels)  and  ffik' 
4'^oi:'=-vva'^oh«  woiild  hahre't<>^  b&'  provided '  -for  i;000  acres; ''  If 'tt©^ 
^^Gebtllkt  thefe'a^  1'50  cfop'daj^,  and  that  7,00D'd6llto  TtoUld- 
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cover  .{he  entire  outlay  for  plant  and  macliineiy,  the  cost  of  loading 
and  transporting  an  acre  of  canes  would  be  as  follo-ws : — 
;.'  ij,  1  /        ;     .  :  .  .  doL  c. 

HO  •/,'ly^'^^^^^^>       and  ■«'W>  ^c-,  on  7,000  dollars, 
'^at20per  cent:,^^^.^!^^^^ 


,,En^e,diivera^  32 


r, ......  .fjoal  and  oi^^  ,,,.^^^'i.fti;i!i^^   96 

oii;i.'i ■uP'^S  canes, . . , ... . . ,;. . ..... , ... .  56 

,    ■   Repairing  roads  32 

3  72 

This  comes  pretty  near  to  the  cost  of  transporting  in  the  present 

system,  so  that  as  far  as  direct  economy  is  concerned  the  difference 

is  not  worth  mentioning.    But  I  have  already  pointed  out  that 

other  and  most  important  economies  -woidd  result  from  the  adoption 

of  road  carriage,  and  there  are  others,  quite  as  important  in  their 

way,  which  have  not  yet  been  referred  to — such  as  the  loss  or 

damage  by  water  canes ;  want  of  water  and  consequent  delays ; 

and  the  injury  which  is  sustained  at  times  where  the  trenches  have 

to  be  replenished  with  salt  water.    These  may  appear  trifling 

economies  to  some,  but  they  all  go  to  make  up  the  profit  or  loss  of 

the  estate,  and  the  system  which  has  fewest  loopholes  is  certainly 

the  best.  .     .  , 

The  cost  of  cultivating  an  acre  of  sugar-cane  by  .the.  jdd  of  steam 

power  fitands  illustrated  thus : —  .-.VfA  ,v.Vi\> 

del.  c, 

Tillage  i-.Wi...........    4  01 

Planting  ,  ,   48 

■^"  "i  'ffimnring  SliS  70 

Trashing  . .  .T. . . . vit .......    6  00 

Cane  cutting  jt^j^.Tj^ ... . . .    6  00 

Transporting  ............ .  372 

^'  "  Burning  trash. ....  i.'iiVi.;  .ii.i. -.v.". .  i.       48  ■ 


20  81 

;:It  is  now  seen  that  if  the  system  I  advocate  were  not  recom- 
mended as  affording  a  complete  solution  of  all  the  difficulties  which 
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beset  the  labour  question  in  this  colony,  it  ■woiild.  still  have  a 
sufficient  claim  on  the  attention  of  the  planter  as  greatly  conducing 
to  a  true  and  prosperous  economy  of  agriculture.  A  single  year's 
saving  in  the  labour  bill  would  do  more  than  cover  the  outlay  on 
improvements,'  ■while  the  future  profits  would  be  many  times 
greater  than  is  now  jdelded  by  any  estate.  Even  if  half  the  results 
I  have  described  were  only  obtained,  they  would  be  well  worth 
striving  for ;  yet  the  merits  of  this  system  are  quietly  ignored, 
while  every  means  and  invention  are  sought  out  to  perpetuate 
another  which  is  growing  more  feeble  everyday.  Surely,  if  private 
enterprise  will  not  push  the  matter  to  its  issue,  it  is  a  fit  question 
for  the  Eoyal  Agricultural  Society  or  the  Planters'  Association 
to  take  up.  One  of  the  avowed  objects  of  the  society  "is  to 
promote,  as  far  as  possible,  the  improvement  and  encouragement 
of  the  agriculture  of  the  colony,"  and  it  should  not  sit  idly  by 
while  so  great  a  work  is  left  undone.  Let  an  experimental  estate 
be  established,  and  cultivated  on  rational  principles,  and  it  will 
show  what  a  right  application  of  means  can  do.  It  will  produce  more 
fruit  in  a  year  than  the  "village  scheme"  will  do  in  a  lifetime; 
and  if  one-hundredth  part  of  the  encouragement  is  accorded  it 
which  has  been  shown  to  "pet"  immigration  these  many  years,  it 
will  be  found  the  most  applicable  of  the  two  to  the  wants  of  a 
country  which  has  been  slow  to  recognise  its  claims. 

Flantation  la  Orange,  Scmerara, 
July,  1S7Z. 


Olf  fHE  INELUENCE  OP  EOEESTS  ON  EAINFAIL, 
By  Aifeed  Peyee. 
(Continued  from  page  536.) 

"  The  wording^  of  Government  Resolution,  No.  3514,  of  Octoljer,  1858* 
would  seem  to  imply  that  those  timher-covered  tracts  not  included  in  these 
reserves  might  ho  used  for  destructive  cultivation  (boomree  or  dullcran) ;  hut 
as  Government  have  disapproved  generally  of  this  mode  of  cultivation,  it 
would  not  he  legitimate  to  infer  that  the  reserve  scheme  was  intended  to 
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encourage  in  aiiy  Vay  the  contiimante  df  W  sj^tbm 'mbst  n^uiiobs  to'a^ 
moderately--WD6ded  couutoy,  destructiTe  of  valttabl©  property,  and  tendingj 
lijpf  the  production  of  a  wrcfched  Idhd  of  food,  to  depress  the  ^physical  energies 
and  social  -vTell-being  of  the  Indian  Isiljouren  ■' ■'■  '••<'■''■      in  I-      ol  ■ 

i  •  i'.' Ggvermnpnt,  in  the  resolution  quoted,  intimated  that  these  resferveg 
dioiildibo  wdl  defined,  and  they  are  so  in  the  village  maps,  but  noWhere  elsei 
JliBliaes  and  demarcations  ibetween  forest  land' reserrod  and  non-reserred 
aito  there  neatly  painted  5  we  see  triangles  and  polygons  are  green,  these  are 
tho  proposed  ressrvos,. but  we  do  not  find  corresponding  lines  and  figvuiisin 
nature  in  the 'middle  ofa  wooded  tract  The  sohemoj  if  it  wore"  practicable; 
would  bo  bad,  as  I  opening!  a.  door  to  waste  as  well  as  fraud ;  Tiut  it' is 
impracticable,  r  This  impracticability,  of,  dittingTiidnngfisueh' inlagjnatitid 
figuifes  in  nature  is  one  of  the  principal  reasons  for  advociaiingttie  expediencj* 
Of  buying  up  the  forest  rights  of  the  numerous  inamdars  throughout  the' 
country,  as  their  estates  are  so  intricately  mixed  up  with  the  general  forest 
land  of  the  country  as  to  render  proper  supervision  diificultj  whUojit  gi'fes 
the  people  opportunities  of>  plunderii^  Sovomment  forests  under  the 'pro-' 
tection  of  inamdara'  passes,  which  jarei  easilyj  obtainedifor^a  tiifleipiidtciiheir' 
agcntSi,  -c  ••'"1      r\  ,/rA-f  io  jr.\'«[  l!:nr'vi;  aTom  J!  I'.Krn  hthiPvu'S 

SVUnder  all  the  circumstances  now  adverted  to,  along  With  our  diminishing 
fotfst.resQUTCOs,  it  will  be  acknowledged  that  it  is  niot  lome  f<*e6t  land  that' 
should  be  under  conservation,  but  all  forest  land,  as  long  as  it  is  entitled  'ttf 
thAt'fhpraoter  by  baingiCoyBE^.  TOtiii^treess  whatever!  dBBtinaiioitiinioh'khd 
M(ay,i;ltiniately,have.fi  sr  oh-JH  r>,i)  'lo  hriiaoo  i  i  .-li.'i  .j;U  ;  ilini;  m!  oJ  iibno 

(•  The  iGoyBrmnenili  of  iPrance  (perhaps  the  most  enlightfined  in-  matters  of' 
forest  legislation),  so  far  from  leaving  out  of  protection  for  undefined  ■  pur^a 
posBS  apy  part  of  their  own  forests,  extend  their  regulations  to  the  Soix^g'oi 
prijratp  proprietors,  lfeing,ooavinoed  of  the  truth  that  private  interest*  are* 
often  in  opposition  to  the  general  well-being  of  the  country,  and' thisilma: 
l^^j^yjeg  §5egiplifie(iuiJJ;ije;^gt  history  of;  the  teak  forests  in  the  Kutna^herry 
Eilla.  .ri;.i;i:--i  o'lt 

jJ'Buying  up;thofoT?3t;rights!Pi,priy&topixiprietors  is,-iowevit,  pr^erablo 
to  imitating  the  example  of  Franco.  'We  learn  from  it,  howe.Verj'  that  forest 
legisktion  , should  rest  upon  a  broaderiand  more  general  basis  thaii  thepresont 
and- off  en  short-sighted  convenience  of  an  ignorant  peasantry,  and  that  along 
with  public  conyenienoe.muat  be .  unitedj  :tho :  interests  of  iposberity  and  the 
conservation  of  those  climatal  influences  on  which  agriculture  depends. 
ol^E^eif  landed .'prc^riotcfrsj  oil' Surope, 's^  fAr'-feotn  knbWin^  '^tdt  '4as 
adyi^figsjous :  to  the;  state,  in.  the  Inatter  of  cforestd;  wofo  ccftenigni*alt  bf' 
what  was  advantageoiis  to  themBelvea. .[(,;;., ;;-it<  jli  -A;  ni  tr'i);;ivi  "-■■  ■--)^<J 

>' la  Franco  jthq  Legislature  of  1791,  ;?irged  by  the  importunities  ;<}{  toiled 
pMjprie'tjjWj^rpcgaid^^jl^^p  jEpre^tr  Regulations  .frsuacd  uadey  L<Juis.2vI¥?i»W 
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1669,  and  it  waq  decreed;  that  henoef oriii  rfevery  citizen  should  havo  absoluto 
liberty  to  out  down  his  own  forests,  under  the.  impression  liiat  every 
proprietor  was  tho  best  judge  ofi  the  kind  of:  culture  which;  suited  il^ii 
circiunstances,  and  that  a  man's  Q^m  interests  would  be  his  best  guide. i  -.  hm; 

"  Experience,  hoTVeyer,  that  toutchstono  of  aU  human  enterprises,  proved 
that  the  Legislature  was  wrotig.  The  hope  of  increasing :  their  ihconie 
hurried  many  proprietors  into  cutting  down  their  woods  without  constfltitfg; 
the  nature  and  posdition  of  the  ground,  and  the  forests  on  the  slopes  of.  tho 
mountains  did  not  escape  the  legalised  devastation;  tho  most  of  them  woria 
cruelly  punished  for  their  improvidence.  Tho  light  layer  of  earth  which 
covered  tho  ground  was  carried  away  by  tho  winds  and  rains,  and  they  saw 
their  property,  otherwise  productive,  struck  all  of  a  sudden- with  otemal 
barrenness.  Prohibitions  were  soon  again  introduced  (April,  1803)  and'  arc 
those  still  in  force,  and.  they  are  found  to  be  for  tho  interests  of  all,  even  df 
those  upon  whom  they  are  imposed.  ;  ;  ■  /i  u.;  •    .  ■ : ;     •  > 

"  To  return  to  our  India  forests.  The  smaUen  tracts  of  .junglejitvliidhiilj 
has  been  suggested  should  be  relieved  from  conservation  because  they' 
sub-divided  too  much  the  attention  of  the  Forest  Department,  should  bo' 
regarded  from  a  more  general  point  of  view,  not  only  as  making  up  * 
considerablo  aggregate,  and  under  proper  management  affording  materials 
to  tho  ryots,  but  as  having  a  value  of  another  kind  not  appreciable  to  the 
senses.  ,  .  .  ,  :  •;.  ,!  -j;:.  Jt. 'Ij'J  i/;;  v^;'!  ,niJ;j.7i.r4ioj 'ijliJiii  oii 
.  f'Ju:  conclusion,,  therefore,  as  £ar  eis 'oiir  ftist  *nle 'is'  c6n'eeiTi«d,''tliei'6' 
ought  to  be  under  the  direct  control  of  the  State  as  much  forest  land  as  tt' 
obtainable  without  the  invasion  of  private  rights,  and  without  throwing  aiiy 
restriction  in  the  way  of  the  extension  of  legitimate  cultivation.  ■  '    ■  li 

"  With  regard  to  the  2nd  rule,  what  practical  measures  are  to  bo  adopted! 
to  prevent  as  much  as  possible  the  supplies  of  forest  produce  -ixom  faiKng  at- 
a  futuro  time,  thoy  axe  as  follows ; — •  •    i.ri   ■     t-iii  oJ  ivt'aK'HUo  ixi  mdJIo 

1st.  By  conserving,  as  has  already -  bete  said,' feVe*y'i*at6fi  (if  fe^ 
tho  country.  •  •  '''..^ 

2nd.  By  cutting  down  old  ^hollow  and  mature  trees  only,  SpSaiii^,' of 
>  course,  all  the  younger  trees.      ■■    .   .  ;  :  ■  o) 

.;:r  ,  :  ;3tdi  By  a  total  suppression  of  dullee  or  destructive  cultivation.-      '  ' 

4th.  By  putting  a  stop  to  the  pernicious  practice  of  setting  fire  tO'tiho 
brushwood  on  the  slopes  of  the  hiUs  and  to  the  jungle  generally."  ;  ' 

In  a  speech  made  by : Mr,  Grant  Duff,, ¥ndefc  Sccretaiyiof  SMd 
for  India,  on  tho  financial  position  of  India,  vre  find  tho  foUd-n>ing  ■ 
passage  relatiro  to  the  destruction  of  forests: — •       •■■'•'^"'  " 

"Forests  always  seemed  inexhaustible  until  they  beg^h4o''be  e'xiikrayd. 
■When  history  eaffle  ta  fl\mibBrtlp-the'^o6d  deeds  whicKMtaii  liact'idno'ior-' 
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Iiidia  we  sKould  not  forget  to  record  among  them  that,  not  an  hour  too  soon, 
but  yet  not  too  late,  she  called  in  European  science  to  check  the  destruction 
of  the  forests.  No  one  who  had  not  looked  into  this  subject  had  the  faintest 
idea  how  terrible  were  the  effects  oyer  wide  regions  of  the  globe  of  carelessness 
in  keeping  up  a  proper  proportion  of  trees.  Lot  any  one  to  whom  this  whole 
matter  was  new  turn  to  the  remarkable  wtirk  of  the  American  Minister  at 
Florence,  and  he  would  shudder  at  the  dangers  which  we  had  only  just 
escaped.  If  our  predecessors  in  India  had  known  what  we  know,  much  of 
the'enormous  expense  that  we  are  now  being  put  to  with  regard  to  irrigatioii 
would  have  been  quite  unnecessary.  But  the  mistakes  of  former  days  were 
past  praying  for,  and  wo  could  now  only  rejoice  that  free  course  was  being 
given  to  Dr.  Erandis  and  his  subordinates,  that  the  conservation  of  the  forests 
Jiad  been  recognised  as  a  great  state  necessity,  that  a  Regular  Forest  Depart- 
ment had  been  inaugurated  which  would  take,  to  India  the  science  of  Franco 
and  Germany,  and  that  the  good  example  of  forest  conservation  sot  in  British 
.  territory  was  beginning  to  spread  into  somo  of  the  native  states.  The  forest 
.  rovonue  was  derived  from  various  sources,  chiefly  from  tho  sale  of  timber, 
,;but  also  from  a  system  of  seigniorage,  or  licence  to  cut,  which  would,  howoveir, 
disappear  when  tho  amended  arrangements  fpr  forest  organization  .wei>o 
^qomplete.  .    ,  ■ 

The  above  observations  were  made  the  text  foi  an  article  in  tllo 
■  Times,  from  ■wHch  tlie  follomng  is  extracted :—-   '  ' 

•J  "In  tho  able  statement  which  Sir.  Grant  Duff  made  of  the  financial  condition 
of  our  "  Great  Vassal  empire  of  Asia,"  he  touched  upon  a  subject  of  vital 
importance  to  many  countries  besides  our  East  Indian  possessions.  He 
alluded  to  the  efforts  made  by  Her  Majesty's  Government  in  India  for  the 
preservation  and  reproduction  of  forest  trees.  There  is  perhaps  no  subject 
bettor  entitled  to  the  attention  of  practical  politicians,  yet  no  subject  more 
heedlessly  abandoned  to  the  speculation  of  the  economical  theorists,  no 
subject  on  which  the  rules  of  tho  commonest  foresight  have  been  more  utterly 
disregarded.  There  is  nothing,  perhaps,  on  which  men  in  many  countries 
evince  greater  improvidence  than  tho  destruction  of  woods;  yet  there  is 

,  haJdly  a  cause  apparently  trifling  which  is  attended  with  more  calamitous 
effeotSi 

"  The  mere  want  of  firewood  and  timber  is  not,  however,  the  most  grievous 
evil  with  which  those  southern  countries  are  afilictod.  '  No  one  who  has 
not  looked  into  this  subject,'  observed  the  Vnder  Secretary  for  India,  '  can 
have  tho  faintest  idea  how  terrible  are  the  effects  over  wide  regions  of  the 
globe  of  carelessness  in  keeping  up  a  proper  proportion  of  trees.'  Between  man 
and  cUmato  there  is  incessant  war.  Wherever  man  fails  to  conquer  he  and 
his  work  perish.   It  may  bo  said  of  the  smyw  of  ^.water,  of  firg  and  all  other 
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gifts  of  God,  that  they  are  tiseful  servants  hut  had  Jnastete,  -  The  field' .'thfe 
svm's  light  ought  to  fertilize  withers  under  its  heairis,  the  moado-w- -whidl 
moisture  should  soften  is  flooded  and  swamped.    It  is  to  the  neglect  of  man 
to  supplement  nature  that  wo  owe  the  loss  of  some  of  the  most  glorious 
tracts  of  Asia  and  Africa.    It  is  the  same  lack  of  energy  ajid  foresight  that 
is  turning  many  of  the  fairest  lands  of  Southern  Europe  into  wastes.  ■    '  it 
-''fThe  dread  enemy  of  Spain,  of  Italy,  and  of  India  is  drought.   The  m6* 
immediate  cause  of  drought  is,  or  has  heon,  the  disappearance  of  wood.  It 
is  necessary  to  replant  the  trees;  the  growth  of  the- trees  must  depend  on 
the  aid  of  moisture.    There  is  here  an  alteration  of  cause  and  efioct,  and 
the  result  can  only  ho  expected  at  the  end  of  many  years-  perseverance  and 
sacriflco.    Allusion  was  made  in  the  House  of  Commons  to  Mr.  Marsh's 
Essay  on  '  Physical  Geography,  as  Modified  hy  Human  Action.'    But  that 
work  only  followed  in  the  track  of  numerous  interesting  publications,  by 
which,  especially  in  France,  tho  efiects  of  destruction  of  woods  on  the  aspect 
of  tho  country,  on  tho  temperature,  and  oven  on  the  healthiness  of  tho 
climate,  were  diligently  pointed  out,  and  hy  which,  after  laying  hare  thia 
evils,  an  appeal  was  made  to  aU  public  and  private  energies  to  work  out 
the  cure.   We  hardly-  know,  however,  to  what  extent  these  excellent  theories 
have  met,  even  in  France,  with  practical  application.    In  Spain  and  Italy, 
where  the  power  of  government  has  been  greatly  undermined  by  long  revo- 
lutionary periods,  not  only  is  the  growth  of  new  plantations  nowhere  oc^- 
siderable,  hut  all  oiforts  to  enforce  provident  forest  laws  turn  out  almost 
entirely  unavailing.    Wherever  you  go — across  the  wind-swept  plains  of 
Castile,  along  tho  bleak  Sierras  of  Tolovo  or  Guadarama,  anywhere  in  the 
Spanish  Peninsula  away  from  the  green  zone  of  the  P'yrenees,  or  in  Italy 
along  the  slope  of  the  Alps,  or  on  the  crest  of  the  Apennines— yo'u'  sfto'  tho 
•traces  of  recent  devastation.    Men  yet  in  the  prime  of  lifei  point  to  tho 
hiU  sides  which  they  remember  having  seen  hcautif  nlly  jnantled  With  wood 
in  their  early  life,  or  they  show  you  tho  few  ilexes  still  scattered  around  tin 
the  dreary  landscape,  straggling  on  a  blank  surface  which  was  once  teenilnig 
with  tens  of'  thousands  of  similar  trees.'  fSM  ■  exigencies  ofr  such  niggardly 
husbandry  as  the  Southern  husbandman  pursxles"  grudge'  even  an  iiicb  6f 
■ground  for  the  growth  of  forest  trees,  and  the  hatred  of  all  foUago  as  bciiig 
the  shelter  of  destructive  birds,  prompts  an  insane  warfare  against  timber 
'  even  where  the  alternative  lies  between  harmless  wood  and  bare  rock.  Even 
where  plantation  is  attempted,' or  where  nature  herself  puts  forth'spontailcous 
shoots,  the  Bttlo  regard  for  private  or  public  property,  the  total  absence,  6r 
dilapidated  condition  of  walls  and  fences,  and  the  free  right  of  pasture 
possessed  or  usurped  by  a  lawless  rxxriH.  proletariat — a  variotj*  of  Social  dis- 
orders— has  a  tendency  to  nip  aU  vegetation  in  the  bud.   Were  it  not  for 
the  fruit  of  the  chestnut' or  walnut,  it -is  very^  questionable  whether  aS'nniit. 
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gyeaiifsliadaw  as  coveila'man'Wovild'W  suffered 'fo  flchiri8h*iii  feithfep'" 

Peninsula.  ;  The  watets  frpni  the  glaciers  of  Moiite  Eosa  or  of  the  Sierra 
Nevada  do,  indeed,  insure  incxhangtible  fertility  to  broad  patches  of  Lombard 
or  Andalusian  plain;  tut,  throughout,  the  length  and  breadth  of  the  land, 
man's  influgnce  t^ndg  to  tirm  the  country  into  a  dreary  blank,  to  give  the 
stOTChmg'sun;  the  nippirig  the  flooding  showers  full  play,  and  to 

mate  "a^ 'Hfflo  of  the  hiautiful  soil 'and  of  the  blissful  climate  with  whibK 
N&tiire  has  endowed  him,  as  sloth,  improvidence,  and  want  of  taste  and 
f deling;  could  contrira?,  a'oui/  .1£  ai  dfixlW — si  'iloaii  aJnowiq 

Jf^ TJiere  is reason  to  bopo  th^mttSrsBeara'^  chfeerfiil  aspeot'in  omp 
East  India  dominions.  The  first  impulse  in  that  diroStion  was  given  hy  tho 
gre^t  warrior  who  gathered  his  first  laurels  in  jthose  Eastern  regions  in  tho 
earliest  years  of  tte  present  century,  and  whose  talents  for  practical  useful- 
ness  in  ami  government' were  fulfy  on  a  par  with  his  great  abilities  as  a 
military  commander.  The  old  workg^'of  irrigation  by  which  vasts  tracts  of 
that  'Aaatio  Peninsula  were  fertilized  were  extended  and  improved  by  a 
people  who  never  disdained  to  look  for  instructions  to  the  achievements  of  ; 
its  neighbours ;  but,  while  the  study  of  Lombard  and  Kedmontese  canals, 
and  tjhe  Mperish  hydraulic  works  of  ,yal,en(afl.  and  Mtircia  availed  us  in.  our 
mjanagement  of  those  of  India,  we  perceived  how  imperfect  the  influence 
even  of  the  most  copious  irrigation  must  be  unless  aided  by  a  corresponding 
development  of  vegetation,  and  we  endeavoured  to  implant  among  our  Indian 
subjects. that  veneration  for  trees  the  absence  of  which  is  so  fatal  to  the 
gfnexal  prosperity  of  Italy,  Spain,  and  of  her  South  European  communitids," 

JwaTSiaifj  elsTOTiJil'- ■• '  • 

■■.r,7  J.-Y  ...]*===== 

M.  G,  mLE'S  SYSTEM  OP  CHEMICAL-IMANUBES. 

itx  M.  Le  Chetaltee  Mtjssa, 
Professor  of  Agrotwmy  in  the  Institute  of  Messina. 

cSeven'-years  liave  elapsed  since  M.  G.  Ville's  system  of  ctemical  'i 
manures^' was  mtroduced  into  the  culture  of  the  sugar  cane  in  the 
French  colonies,  and  the  benefits  derired  from  it  have  become 
more  and  more  apparent.  The  average  crop  of  canes  -aovr  obtained 
is- equal  ta  the  largest  crops  produced  under  the  old  system  of 
manuring,  the  richness  of  the  juice  has  increased,  and  some  df  the 
evils  (Jf  the  old  System  have- been  prerbnted.    The  'testimony  of 
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tIipi;plwt<?rS  'iil  lio,  Frpnclit  colonies  to -these'  facts?  is  unimimcnisfs 
and.,  tiioudomand 'fair  oheinifeal^  iriaritires '  from  thd  inotBcr  cbvcoiity' 
Hai3  •yeai-fy  iricreasedy  anid'.  liaS  ncccssltjftcd  thie  startili^  many'- 
fiefW-fe^iffes'te ■sttj^ljtedciB^d;''"'^'','^''''' 
''■%ie 'fmtKof  t'hese'siateinents 'is,  easily  aseertaMied,,  and  planners , 
T^Jbpj.^a^p  no|;  .^gb  be^  of -manuriog  are, 

a4Tised  .to  ;gi-se:ii  tteir  seriqu?  c^nsyeration.,:  first  quoMiion: 
that  presents  itself  is — What  is  31.  VUlc's  system  of : chemical! 
nmniiringii^arid"  wherein'  does  ft-  differ  tr6m' "OtSKei-  "eyStfeni*  "t?4nch 

hai^0[jc6n:iongi«tt(itiscdF'|      .^[;i:::rtU.:il  ar!T    ,s:..am::o;.  . UitJ  h>3 

"golohg  as  the  analytical  HicthoS  b^  mTCstiga^ion'T^ 
pracnsea,,.:^o  ^decisiyp  Jf-snlts  were  ()ptained;,,p^^^  .flyS-n 
thetical/jiiethpd  iT^^  were  marked.  Thip,- 

IqtteR  has,  been  practised 'by  science  in  tvoidifferent  ways:  iflthei; 
oae,  plants  have  been  reared:  id  artificial  soil  with  the  addilion^  jef  'l 
the  elements  of  the  pla;nts  in  the  form  of  chemical  salts;  in'  tho  ' 
ofchCri  TJlahts  have  bceh  reared  ia  a  solution  of  similar  salts.    The  ' 
last  led  to  the'cofnclUjSioh  that  the  elements  necessary  to  be  si^pphed.  ^ 
to'^the  plants  were;r|itrogeii,  phosphoric  apid,  potash,  lim^,  svilphuric  , 
acid,  oxide ;  of  icon,  and  magnesia,'  which  are  most  active  ia  the 
form  of;  cheniiDal  salts.  -  But  the  experiments  with'  soil  showed 
that  cultivated  soils  rarely  aeed  sulphur,  iron,  or  magnesia,  as 
they  usually  contain  sufficient.  But  on  this  point  savants  disagreed, 
until  it  was  fully  demonstrated  by  M.  Gr.  ViUe.    This  was  only 
one  step  in  advance,  but  in  further  progress  M.  G.  Ville  has  been 
equaUy 6W66SsfQl. JAOliaiLD  '^10  KiVrti'i-^  :-.^lj.L/  .0  .ii: 

If  to  secure  the  best  .development  of, the  plant  the  cultivator 
had  to  supply  in  an  assimilable  form  but  four  ,  out  of  the  fourteen 
constituent  elements  of  the  plant— viz.,  nitrogen,  phosphoric  acid, 
potash,  ,aii,d  ^me— the  questions  to  be  resolved  were :  What  is  the 
particular  .action  of  each?  whiehis  pfthe  most  importance  to  each  i 
kyiji,d„<)Jf  ■  cultiyated,,, plant  2  .  what  tprc^qrtiopal  quantity  of  each  I 
wiU  form  the  hest  manure?  and  how  should  these  quantities  ab-.' 
solute  and  relative  be  changed  for  each  kind  of  plant,  for  difieront  i 
soils,  (iiyerge  climates,  and  various  modes  ^f  culture  ?!  oiH  ,?5iirurw;irt 

•^.,^^,,,YilJeJi£(s.^^lyed,tlus  complicated  prohLam  in  an  adnrirablo 
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mamior,  and  his  conclusions  Lave  heen  more;  aind  Inore  conflrmod 
by  practical  experience.  Th.c  method  of  formulas  for  each  class  of 
plants  which  he  introduced  is  weU  calculated  by  its  simplicity  to 
facilitate  the  carrying  out  of  his  system  by  agriculturists.  > 

The  sugar  cane  has  been  the  subject  of  M.  Ville's  particular 
inquiries,  and  aided  by  direct  experiments,  practised  by  planters  in 
the  Antilles,  he  has  at  length  fixed  on  a  choice  formula,  -which 
is  now  extensively  used  iu  those  colonies  with  great  advantage  to 
the  planters.    It  is  as  follows : — 

Per  hectare.  Per  acre. 

Superphosphate  of  lime  ....    600  kU.    about    534  lbs. 

Nitrate  of  potash.   200  „       „       178  „ 

Sulphate  of  lime   400  „       „      356  „ 

1200  „       „     1068  „ 

Pursuing  his  inquiries,  M.  ViUe  has  succeeded  in  reducing  this 
quantity  to  800  kilogrammes  per  hectare  (712  lbs.  per  acre),  by 
substituting  precipitated  phosphate  for  superphosphate,  without 
altering  the  richness  of  the  manure. 

One  of  the  characteristics  of  31.  Gr.  Ville's  system,  the  asceri 
taioing  by  experiment  the  dominant  of  the  several  agents,  i.e., 
that  which  acts  more  than  the  others  on  any  given  plant,  has 
already  been  noted  in  this  magazine.  Thus,  whilst  the  dominant 
of  cereals  is  nitrogen,  that  of  the  sugar  cane  is  phosphoric  acid. 

It  may  be  remarked,  that  though  the  formulas  of  M.  G.  Ville 
may  appear  to  comprise  but  four  agents  of  fertility,  still,  in  the 
form  in  which  they  are  prescribed,  they  contain  both  sulphuric 
acid  and  magnesia.  Thus  his  system  is  in  perfect  accord  with  all 
that  the  most  csigeant  science  could  claim. 

In  conclusion  it  must  be  observed,  that  in  M.  ViUe's  system, 
chemical  manures  are  prepared  only  according  to  his  various 
formulas — an  important  point  ia  practice. 

This  system  has  in  its  favour  not  only  the  entire  assent  of 
scientific  inquiry,  but  the  full  confirmation  of  practice,  particularly 
so  with  regard  to  the  culture  of  the  cane.  Therefore,  those 
planters  who  have  not  yet  availed  themselves  of  the  advantages  of 
M.  Ville's  system  of  maniires,  would  do  well  to  give  it  a  trial. 
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THE  ELEPHANT  CANE  IN  GUADELOUPE. 


At  a  late  meeting  of  the  Chamber  of  Agriculture  of  Basse  Terrc, 
(Guadeloupe),  a  letter  from  the  Governor  called  attention  to  a 
communication  which  the  administration  had  received  from  IT. 
Bavay,  relative  to  a  caterpUlar  found  in  the  canes  brought  from 
Cocliin  China.  M.  Bavay  then  informed  the  Chamber  that,  since 
his  communication  with  the  Government,  he  had  received  from  the 
Chamber  of  Agiiculture  of  Point  a  Pitre  some  of  the  chrysalides  of 
the  insect  found  in  the  mia-voy  cane ;  that  these  chrysalides  are 
produced  from  caterpillars  ■which,  unlike  the  borer,  do  not  feed  on 
the  substance  of  the  cane,  but  are  deposited  in  the  terminal  buds, 
and  that  the  butterfly  of  this  insect  does  not  in  size  resemble 
the  butterfly  of  the  borer. 

, ;  de  Touchimbert,  -who  first  gave  the  alarm  of  the  presenqe  of 
the  borer  ia  Guadeloupe,  had  not  observed  anything  new  relative  to 
the  insect,  the  presence  of  which  he  had  discovered  in  the.  mid- 
voy  canes  on  his  plantation,  but  he  stated,  that  on.  the  mere,  sup- 
position that  this  insect  might  be  the  borer,  the  inhabitants  of 
Trois  Eivieres  who  had  introduced  the  elephant  cane  iato  their 
plantations  had  entirely  destroyed  it,  and  that  they  had  had  less 
difficulty  in  deciding  to  do  so,  because  experience  had  convinced 
them  that  this  cane  (mia-voy  or  elephant)  did  not  possess  any 
quality  to  justify  its  preference  over  other  species  cultivated  ia  the 
colony,  and  that  in  one  respect  it  was  desirable  that  its  cultivation 
should  be  discontinued,  because  of  the  difficulty  of  ensuring  its 
pressure  by  the  mill,  on  account  of  the  brittleness  of  its  fibre, 
shown  by  the  breaking  of  the  cane  immediately  on  being  placed 
between  the  rollers,  so  that  to  make  it  pass  through  it  has  to  be 
held  quite  to  the  end,  whilst  the  megass  which  it  produces  is 
broken  into  small  pieces  and  retains  considerably  more  juice  than 
the  megass  of  ordinary  cane.  In  short,  M.  de  Touchimbert  thought 
that  all  things  considered,  the  cultivation  of  the  elephant  cane 
should  be  given  up. 

The  Chamber  adopting  this  opinion,  concluded  that  in  the 
published  account  of  their  proceedings  the  inhabitants  should  be 
warned  against  the  introduction  of  the  mia-voy  cane  into  their 
plantations,  and  that  those  who  were  already  growing  it  should  bo 
invited  to  follow  the  example  of  the  planters  of  Trois  Ei-i-ieres 
and  destroy  it. 
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SALES  OF  CO^rCJRETE  REPORTED  IN 


Date  of  Sftle 

Feb. 

1 

11 

12 

11 

12 

■March  12 

April 

Q 

O 

It 

JMay 

1 

If 

9 

tt 

ID 

-t!fr. 

31 

10 

1J 

11 

ii 

OQ 

June 

i 

91 

c 

11 

7 

11 

11 

11 

15 

11 

15 

11 

25 

July 

2 

J) 

2 

'i 

J) 

5 

Packages. 


650  Bags   

2517  Bales   

4  Barrels. . , 
65  Tierces 
452  Tierces 
260  Bags  and  BQxes 
450  Tierces  ,.,,,1111 
275  Bags 
200  Tons 
260  Tierces  and  Barrels 
150  Hogsheads  ...... 

193  Barrels         . ... 

280  Tierces  . 
533  Bags 

610  Tierces  ^, ........ 

4700  Bags 

400  Bags  ' 

5i-Bi.gs^:;^v;;;;:i 

519  Bags  I'^.'i'.-i'.'. 

2000  Bags 

245  Bags  ............ 

53  Bales  '.. 

600  Bags  ......  ....  .. 

89  Bags   


Country. 

Peru  . , ... ...... 

no  Ilo  '.V.  .V.].V.^ 

!>  "   

llontserrat   

Trinidad  ....... 

Colon  . . .'. .• 

Porto  Rico  

Peru   

British  Honduras. 

"     ... .V. ... ; 

Antigua  

»»   

Trinidad 

Central  America  . 

Trinidad   

Peru   

Central  America 
Peru 

»»   

Central  America  . , 

Carthagena   

Peru  

Central  America  . , 


FEOM   FeBETJAUT  TO 


September,  1872. 


Price,  per  Cwt. 

In  Bond  or 
Duty  Paid. 

Purchasers. 

23/- 

m  jDond .... 

Liverpool  Refiners. 

24/6 

.... 

11  11 

. .     24/6     . . 

j>  .... 

11  11 

2o/-  to  26/- 

11  11 

23/9     , . 

XIX  JDUUU,  (  •  (  * 

ISnstol  Ketiners. 

20/- 

»  .... 

Liverpool  Kefincrs. 

0  A  f 

.  •      *i4/-      , . 

11          •  •  •  ■ 

Plymouth.  Refiners. 

,  •     22/6     , . 

>1          •  •  •  • 

liiverpool  Refiners. 

25/3 

»l          •  .  •  . 

n  '11- 

..    25/4J  .. 

J>          •  .  .  i 

n  »» 

25/6 

11  .... 

j»   ■ .  T  'I'll 

25/6 

11          •  •  •  . 

It  11 

26/-     ; . 

11          •  •  »  • 

London  Refiners. 

21/-  to  24/- 

It  .... 

Loudon  Kefincrs  &  Grocers. 

0/5  lii 
, .     Zo/u     , , 

11          •  •  .  . 

London  Kenncrs. 

23/- 

1J  .... 

Liverpool  Refiners. 

23/6 

"  .... 

li/-  to  26/- 

11  .... 

London  Grocer. 

23/6  '  . . 

;  ,   7>  ,    . .  .  • 

Manchester  Refiners. 

24/6 

11  .... 

Liverpool  Refiners. 

22/- 

11  .... 

London  Grocers. 

. .     21/6     . . 

11  .... 

London  Grocers. 

26/-  to  27/- 

Duty  paid . . 

Liverpool  Refiners. 

22/6  to  23/6 

In  Bond .... 

London  Grocers. 

July 

g 

10 

12 

19 

22 

22 

22 

22 

26 

28 

30 

30 

30 

Alio* 

15 

15 

16 

20 

20 

20 

23 

26 

27 

Sept. 

2 

7 

17 

„ 

24 

624  Bags  . ,  

51  Tierces   

1018  Bags 
118  Bags  . 

306  HogsWda.....  .  ) 

690  Tierces  &  Barrels  j 
187  Hogsheads. ••■•;\ 
272  Barrels         '.'.J I 

557  Hogsheads   

250  Bags  

100  Hogsheads  ) 

157  Barrels   j 

26  Hogslioads  

170  Bags  

loOO  Bags 

200  Bags  ....  ........ 

320  Tierces  . , ,  

100  Hogsheads  ■) 

230  BaiToIs      .  ...... ..] 

209  Bags  

345  Tierces  

100  Hogsheads  &  Xros.. 
230  Bags  ................... 

2205  Bags 

110  Bags  

355  Tierces  

207  Tierces  .'i  1 J.'. 


Peru   

Montserrat   

Central  America  .. . 
MontseiTat 
Antigua  


Trinidad 
Peru  . . , 


Antigua,., 

Peru  .... 
Maccio  . . 
Peru  .... 
Honduras 


Antigua 


Peru  , , , 
Trinidad 
Jamaica  . 
Peru  ... 


Porto  Eico. 
Hondurus  , 


. .     22/3  . 

. .  28/6  . , 
22/9  to  24/6 

. .     23/(3  . , 

28/6  to  34/6 

25/.  . 

24/3  . 

21/6  . 

24/9  . 

23/-  . 

21/9  . 

23/6  . 

21/.  : 

28/6  to  29/. 

24/9  . 

21/.  . 

24/.  . 

29/e  . 

22/3  , 

20/.  . 

22/6  , 

21/.  . 

23/6  . 


In  Bond . . 
Duty  paid 
In  Bond.. 
>t      . . 

Duty  paid 
In  Bond 


Duty  paid 
In  Bond 


Duty  pdd 
In  Bond 


llanchester  Refiners. 
Manchester  Refiners. 
London  &  other  Refiners. 
Bre-ttrers;    " ' ' 

Liverpool  Refl^(ers, 


9>       '       -  99 

Manchester  Refers. 


Liverpool  Refiners. 

91  99 

Mlanchester  Refiners. 

99  '  99 

99  I) 

Liverpool  Refiners. 

99  99 
London  Refiners. 
Liverpool  Refiners. 

99  99 

99  99 
London  Refiners. 
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EEENCH  REFINERS  AND  THE  DRAWBACK. 
(From  Baruchson  ^  Go's  iieet-root  Sugar  Circular.) 

Om  refiners  have  hitherto  generally  confined  their  purchases  for 
delivery  to  sugars  between  numbers  7  and  9  Customs  standard, 
(but  in  reality  between  9  and  12  type  de  Paris),  for  which  they 
paid  one  or  two  francs  more  per  100  kilogrs.  than  for  sugars  of  a 
higher  colour,  and  such  contracts  have  not  only  been  made  with 
our  manufacturers,  but  also  in  Belgium,  where,  if  we  are  rightly 
informed,  they  have  many  facilities  under  diiferent  fiscal  regula- 
tions to  arrange  sugai'S  to  be  admitted  in  this  country  as  between 
7  and  9 ;  such  sugars  generally  analyse  from  88°  to  90°,  and  often 
even  higher.  Our  refiners  will  thus  receive  a  drawback  or 
quittance  on  100  kilogrs.  of  this  sugar  in  exporting  80  kilogrs.  of 
refined,  leaving  a  surplus  of  10  kilogrs.  for  home  use,  which  at 
the  present  duty  of  more  than  2Jd.  per  lb.  wiU  give  them  a  bonus 
of  about  2s.  per  cwt.,  and  the  English  refiner  will  have  to  contend 
against  this  and  several  other  advantages  enjoyed  here. 

It  would  bo  highly  desirable  just  now,  when  a  new  treaty  is 
about  being  concluded  between  Great  Britain  and  this  country, 
that  the  modification  and  proper  interpretation  of  the  Sugar 
Convention,  of  1864,  should  be  one  of  the  required  conditions, 
and  that  the  advisers  of  our  Government  in  fiscal  matters  should 
make  it  their  duty  to  point  out  the  loss  which  the  revenue  sustains 
by  the  above  system,  as  well  as  the  injustice  thereby  inflicted  on 
the  tax-paying  population  of  this  country,  and  the  generally 
unsatisfactory  application  of  the  Convention  in  regard  to  the 
refiners  of  the  United  Kingdom.  /,  /  /.  ii. 


Masson  Woeks,  LircHTJECH;, , 

Deeby,  OciObee  IBiH,  1872 j 
.  To  THE  Ebetoe  OF  <'  The  Su6ae  Cane."   ■    '  ■    ■  •  • 

SiB#--     ...  T I  . .  Tr.s.i?  

Befening  to  the  report  of  Commissioners  from  Antigua, 
appointed  to  enquire  into  the  working  of  the  central  sugar  factories 
in  Martinique  and  Guadeloupe,  see  Sugar  Cane,  No.  39,  folio  517  ; 
it  is  stated  therein  that  the  machinery  for  Dillon  estate  was 
supplied  by  Messrs.  Lecointe  Ereres  et  Vilottc  ;  leatling  the  reader 
to  suppose  that  they  supplied  the  whole,  the  fact  is,  we  made  the 
giinding  machinery,  {i.e.,)  engine,  gearing,  cane  mill,  and  cane 
megass,  carriers  for  the  usine  Dillon,  and  Messrs.  Lecointe  Frcrcs 
ct  Yilette,  the  remainder  of  the  apparatus. 

Yours  truly, 

Geoege''Fxetc11:£e  &  Coi  " 
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MAUEITIUS. 
(From  LicMs  Monthly  Circular.) 

EXPOETS  FEOM  IST  AttGTJST  TO  2oTH  JULT. 


1871-72.      1870-71.  1869-70. 
Tons.         Tons.  Tons. 

To  England   47,000  ..  22,600  ..  38,100 

„  Prance    13,500  ..    6,200  ..  11,100 

„  Australia    29,600  ..  38,200  ..  46,200 

„  Bombay   24,500  ,,  16,700  ..  29,500 

„  New  Zealand   3,200  ..    3,500  ..  3,600 

„  Cape  of  Good  Hope..    1,200  ..    1,900  ..  2,300 

„  Other  Ports    6,000  ..      900  . .  1,200 


Total   125,000       90,000  132,000 


HAVANA  AND  MATANZAS. 

EXPOETS  PEGU  THE  IST  Or  JaITOAET  TO  THE  5TH  OF  SEPTEMBER. 


1872. 

1871. 

1870. 

Tons. 

Tons. 

Tons. 

184,496 

..149,962 

.  .158,603 

137,977 

..61,486 

..167,642 

21,617 

. .  10,707 

..  43,960 

34,981 

..  43,570 

..  56,415 

12,102 

..  7,955 

..  9,925 

960 

547 

. .  3,410 

4,995 

. .  2,905 

. .  7,663 

Total  

397,128 

277,132 

447,618 

Stocks  in  Havana  and  Matanzas  . 

.   60,062  . 

.  66,915 

. .  58,854 
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Stocks  op  Sitgab  m  the  Chief  Maekets  oe  the  Woeld  on  the 
1st  Sepiembee  foe  Theee  Teaes,  in  thotjsaots  of  tons, 
to  the  neaeesi  thousand. 

1872.       1871.  .1870. 

Great  Britain   158  ....  166  ....  181 

Prance   45  ... .    30  ....  34;' 

Germany  (Zollverein)    3  . . . .     2  , ,-. . :  2t 

Holland  ;    37  ....    38,....  39 

Six  other  Ports    6   5   6 


Total  in  Europe. .  7. . .  248  241  262- 

United  States   121    134   141 

Havana  and  Matanzas. .    60  ....    67  ....  58 


Total   429           442   461  v 


Consumption  of  Sx7G.us  in  Eueope  and  the  United  States,  fob 


'heee  Yeaes  ending  31st 

August,  in 

thousands 

OF  TONS. 

1872. 

1871. 

1870. 

689  .. 

..  689  .. 

. .  676 

249  .. 

..  252  .. 

. .  318 

Germany  (Zollverein)   . . 

212  . 

..  212  .. 

..  208 

26  . 

..    25  .. 

..  31 

84  . 

..  115  .. 

..  109 

1,260 

1,293 

1,342 

561  . 

. ..  507  .. 

..  470 

Total  .  1,821        1,800  1,812 


Estimated  Ceop  of  Beet  Eoot  Sugae  on  the  Continent  of  Eueope, 
foe  the  ensuing  season,  compaeed  with  that  of  the  theee 
PEEVious  Seasons. 
('From  Zicht's  Monthly  Circular.) 

1872-73.     1871-72.     1870-71.  1869-70. 


Tons.           Tons.  Tons.  Tons. 

France                      335,000  . .  335,351  . .  289,084  . .  289,324 

Germanv  (ZoUverein)  240,000  ..  189,166  ..  262,986  ..  217,192 

Austro-Hungai-y  . . . .  170,000  ..  161,526  ..  182,280  ..  151,354 

Russia  and  Poland  . .  125,000  . ,    90,000  . .  135,000  . .  132,500 

Belgium                       75,000  . .    72,236  . .  55,739  . .  43,552 

Holland  and  other 

Countries              35,000..    25,000..  17,500..  12,500 


Total   980,000      873,279      942,589  846,422 


SUGAE  STATISTICS— GEEAT  BRITAIN. 
To  lOin  QcioBEE,  1872  and  1871.    In  Thousands  of  Tons,  to  the  Neaeest  Thousaitd. 


British  "West  Indin 
Britisli  East  India 
Mauritius   * . . . 

Cuba   :. . , 

Porto  Rico,  &c. 
Manilla  &  Java" 
Brazil 

Beetroot,  &Q.  . . 


Total,  1872  .. 
Total,  1871  . . 


STOCKS. 


'■  London. 

Liverpool 

Bristol. 

Clyde. 

33 

3 

3 

29 

8 

1 

4 

1 

6 

2 

2 

23 

3 

7 

3 

12 

4 

3 

3 

13, 

1 

-6 

1 

71 

31 

6 

:64 

63 

26 

5 

41  1 

O  OO 


68 
8 
4 

34 

is 

19 

23. 
2 


172 


53 

e 

4 
21 

5 
24 
18 

3 


134 


38  increase 


O 


83 
15 
15 
8 
5 
23 
8 
16 


IMPORTS. 


173 


12 
5 
5 
14 
19 
12 
45 
9 


120 


170  98 


■a 


13 

13 
23 
1 
2 
9 
4 


65 


51 


57 

7 

67 
8 
12 
21 
32 


204 


182 


O  00 


165 
20 
40 

112 
33 
49 
84 
60 


562 


O  CO 


195 
9 
16 
52 
25 
39 
55 

111 


501 


61  increase 


-  a 

o 


02 
10 
13 
5 
3 
23 
6 
20. 


DELIVERIES. 


o 
& 
k 


9 
7 
4 
12 
14 
18 
40 
11 


143  115 


176  105 


11 

14 

21 
1 

2 
9 
6 


64 


51 


% 


34 

10 

50 
6 
9 
20 
36 


165 


169 


O  CO 


116 
18 
42 
88 
24 
52 
75 
72 


486 


O  00 


168 
20 
16 
43 
25 
55 
52 

122 


500 


14decrease 


!2< 
o 
■4 
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STATE  AND  PROSPECTS  OF  THE  SUGAR  MARKET. 


The  depression  ■n'liich  has  ruled  in  our  markets  during  the 
greater  part  of  the  month  has  given  place  to  some  degree  of 
activity  during  the  past  week,  and  considerable  business  has  been 
done  at  rather  steadier  prices,  without  any  actual  advance. 

Stocks  in  the  four  ports  show  a  decrease  from  last  month  of 
15,000  tons,  but  as  compared  with  last  year  at  this  date,  an 
increase  of  38,000  tons;  they  are  now  only  12,000  tons  below 
those  of  the  corresponding  period  of  1870,  when  prices  were  about 
Is.  per  cwt.  lower  than  present  rates.  Deliveries  have  been  more 
satisfactory  than  for  some  time  past.  Imports  have  not  faUen 
off  during  the  month  to  the  same  extent  as  is  customary  at  this 
season,  and  have  reached  61,000  tons  above  those  of  last  year  to 
the  same  date. 

Prices  of  the  better  grades  of  raw  sugars  are  about  the  same  as 
last  month.  No.  12  Havana  afloat  is  quoted  at  28s.  to  28s.  3d., 
No.  12  Mauritius  at  28s.  6d.,  and  Cuba  Muscovado  25s.  6d.  to  26s. 
In  lower  classes  of  goods,  prices  have  not  been  maintained;  middling 
to  good  brown  Bahias  are  worth  20s.  to  21s.,  and  good  to  fine 
brown  Pemambucos  21s.  6d.  to  22s.  6d.  in  bond.  The  average 
duty  paid  price  of  refining  qualities  of  British  "West  India  is 
28s.  6d.  per  cwt.  Refined  goods  are  in  better  demand,  at  about 
previous  rates.  Common  refined  lump  sugar  is  quoted  at  39s. 
to  39s.  6d.  per  cwt. 

New  season's  beet  sugars  arc  beginning  to  arrive,  and  there  is  no 
doubt  that  our  markets  will  soon  be  well  supplied  with  them. 
The  latest  accounts  of  the  crops  do  not  vary  materially  from 
previous  reports.  It  is  now  pretty  fully  established  that  the  root 
crop  is  smaller  than  was  anticipated,  but  in  many  parts  the 
percentage  of  yield  in  sugar  on  the  root  is  rather  above  that  of 
last  year,  in  France  especially.  M.  Licht  has  again  reduced  his 
estimate  of  the  continental  production,  though  the  figure  yet 
stands  at  980,000  tons,  which  is  considerably  larger  than  that  of 
any  previous  year. 
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THE  STJGAE  QUESTION. 

It  will  be  remembered  that  the  Conference  of  Delegates  from 
the  four  contracting  Powers,  parties  to  the  Convention  of  1864, 
met  in'  London  last  August,  and  adjourned  without  fixing  any 
date  for  re-assembling,  and  that  the  results  of  its  deliberations 
were  not.  made  public.  This  reticence  on  the  part  of  the  Con- 
ference and  of  the  Governments  represented,  has  naturally  caused 
rumours  of  various  kinds,  relative  to  the  action  to  be  taken,  as  it 
coidd  scarcely  be  credited  that  the  arduous  and  prolonged  labours  of 
the  British  refiners  which  had  led  to  the  acceptance  of  the  principle 
of  refining  ia  bond,  by  the  majority  of  those  interested,  in  three  out 
of  the  four  contracting  countiies,  and  to  the  assembling  of  the 
Conference  to  consider  this  and  other  cognate  questions,  could 
have  resulted  in  any  "  lame  and  impotent  conclusion."  Thus,  we 
find  it  has  been  currently  reported  in  the  Dutch  papers,  that  the 
system  of  refining  ia  bond  was  definitely  rejected  on  account  of 
the  diflicultios  attendant  on  carrying  it  out ;  but  that  the  meeting 
of  the  Conference  was  "  not  wholly  unfertile,"  inasmuch  as  it  had 
decided  that  the  legal  return  of  raw  sugars  of  the  third  and  fourth 
classes  was  to  be  increased  from  80  to  82  and  67  to  70  respectively; 
and  that  those  sugars  of  which  the  strength  did  not  correspond  to 
the  colour  should  be  assessed  according  to  their  saccharine  richness 
as  determined  by  chemical  analysis ;  further,  that  the  estimated 
yield  of  sugar  from  the  beet  juice  (in  Belgium)  should  be  in- 
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creased  from  1500  to  1600  grammes  per  hectolitre,  and  that  the 
correlation  of  duties  and  drawbacks  should  he  established  in 
France  before  the  1st  Januaiy,  1873. 

There  is  reason  to  believe  that  so  far  as  related  to  the  rejection 
of  the  proposition  for  refining  in  bond,  this  account  was  only  too 
true,  but  for  the  rest,  there  was  little  or  no  foundation,  beyond  the 
fact  that  the  projet  de  hi,  which  will  shortly  be  brought  before 
the  French  Assembly,  contains  some  provisions  relative  to  the 
assessment  of  sugars  by  analysis  in  certain  exceptional  cases. 

It  has  also  been  reported,  on  what  seemed  good  authority,  that  a 
Commission  was  sitting  in  France,  considering  the  various  processes 
of  analysis,  hut  this  appears  to  have  had  its  origin  merely  in  the 
fact,  that  the  Minister  of  Agriculture  and  Commerce  had  appointed 
a  Commission  to  examine  the  various  types  of  sugar  which  had 
been  prepared  in  accordance  with  the  provisions  of  the  Convention 
of  1864,  and  to  revise  these  types  if  needful.  This  Commission, 
which  consisted  of  eighteen  members,  five  of  whom  were  Govern- 
ment oflicials,  four  fabricanU,  five  refiners,  two  sugar  merchants, 
and  two  brokers,  met  on  the  7th  November,  and,  we  are  told, 
finished  its  laboui-s  in  a  single  sitting.  It  is  said  that  the 
French  Government,  which  was  strongly  represented  in  the 
Commission,  was  anxious  that  the  colour  of  the  types  should  be 
reduced,  particulariy  of  those  held  by  the  Excise  for  the  assess- 
ment of  the  duties  on  indigenous  beet  sugar,  but  the  Commission 
thought,  that  in  the  present  state  of  legislation  on  the  subject,  it 
would  be  unwise  thus  suddenly  to  unsettle  the  sugar  trade,  and 
decided  that  the  types  used  in  the  home  beet  sugar  manufacture 
should  not  he  meddled  with,  hut  that  what  arc  called  the  "Antilles" 
types  needed  some  adjustment,  several  of  them  having  become 
slightly  altered.  The  Sucrerie  Indigene  asserts  that  whatever 
other  subjects  may  have  been  discussed,  the  question  of  the  sub- 
stitution of  classification  by  saccharimetiy  for  that  by  colour  did 
not  in  any  way  come  before  the  Commission  for  consideration. 

Though  in  some  respects  the  meeting  of  the  London  Conference 
may  have  been  entirely  without  results,  it  is  much  to  be  regretted 
that  no  official  report  of  its  proceedings  was  published  at  the  close 
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of  its  sittings ;  as  however  unsatisfactory  its  conclusions  with 
reference  to  the  principal  question  considered,  the  knowledge  of 
the  facts,  although  disappointing,  would  have  heen  preferable  to 
the  uncertainty  which  has  since  prevailed. 


KEW  METHOD  EOR  THE  ESTIMATION  OE  GLUCOSE. 
By  M.  C.  Knapp. 
fFrom  the  "Journal  des  Faineants  de  8uere,"J 

Professor  Liebig,  in  his  researches  on  fermentation,  announced 
that  in  a  mixture  of  liquid  yeast  with  cane  sugar  the  addition  of 
hydrocyanic  acid  did  not  prevent  the  transformation  of  the  cane 
into  fruit  sugar,  by  the  organic  substance  contained  in  the  yeast ; 
and  that  when  this  mixture  was  saturated  with  oxide  of  mercury, 
and  carried  to  the  boiling  point,  there  was  generally  obtained  by  the 
addition  of  soda  solution  a  metaUic  precipitate  of  mercury,  which 
could  not  bo  obtained  from  alkaline  cyanide  of  mercury  under 
similar  circumstances,  by  the  addition  of  cane  sugar. 

The  experiment  indicated  therefore,  that  an  alkaline  solution  of 
cyanide  of  mercury  is  completely  reduced  to  a  state  of  metallic 
mercury  by  grape  sugar.  In  consequence,  I  have  tried  to  utilize 
this  reaction  in  the  estimation  of  grape  sugar  by  the  following 
method ;  — 

To  10  grammes  of  pure  diy  cyanide  of  mercury  dissolved  in 
water,  100  cubic  centimetres  of  soda  solution  of  a  density  of  1  •145 
were  added,  and  the  whole  diluted  to  1000  cubic  centimetres. 

Some  grape  sugar,  or  glucose  of  commerce,  was  first  dried 
at  100°  Cent.  (212°  Faht.),  then  by  prolonged  boiling  a  saturated 
solution  of  it  in  absolute  alcohol  was  obtained,  on  cooling  which, 
crystals  separated  which  were  employed  as  a  standard. 

By  a  series  of  experiments  it  was  proved  that  400  milligrammes 
of  cyanide  of  mercury  might  be  reduced  by  100  miUigrammos  of 
grape  sugar  in  anhydrous  solution  carried  to  the  boUing  point. 
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In  estimation,  tlic  method  was  conducted  exactly  in  the  same 
■way  as  the  Fehling  process.  Forty  cuHc  centinietres  of  a  solution 
of  cyanide  of  mercury  -vrore  placed  in  a  porcelain  capsule  and  raised 
to  the  hoiUng  point,  then  a  solution  of  ahout  50  per  cent,  of  sugar 
■was  allo^wed  to  fall  into  it  \mtil  aU  the  mercury  hecame  precipitated. 
The  per  contage  of  glucose  is  calculated  from  the  quantity  of 
saccharine  solution  required. 

When  a  solution  of  sugar  is  thro-wn  into  a  boiling  alkaline 
solution  of  cyanide  of  mercury,  the  mixture  becomes  turbid 
immediately,  biit  clears  itself  to^wards  the  end  of  the  operation, 
and  is  then  of  a  yello-w  colour. 

To  note  ho-w  the  operation  is  progressing,  from  time  to  time 
the  liquid  is  dropped  on  a  bit  of  the  finest  S'wedish  filter  paper, 
placed  upon  a  glass  and  -wetted  -with  a  little  slightly  concentrated 
sulphite  of  ammonium.  As  long  as  there  is  still  cyanide  of  mercury 
in  the  solution,  the  paper  takes  a  bro-wn  stain,  and  the  operation  is 
shown  to  be  finished  -when  this  bro-wn  stain  can  no  longer  be  seen. 
The  termination  is  still  more  closely  perceived  by  placing  a  little 
of  the  solution  on  a  strip  of  Swedish  paper,  and  then  dropping 
upon  it  sulpliide  of  ammonium  for  nearly  half  a  minute. 

At  first  the  stain  is  -whoUy  bro^wn,  but  to^wards  the  end  of  the 
operation  there  is  only  formed  a  clear  bro^wn  ring  round  the  edge, 
of  ■which  it  is  only  possible  to  be  sure  of  the  existence  by  holding 
the  paper  up  to  the  light  of  a  bright  •windo-w,  so  as  to  see  thi-ough  it. 

At  last,  the  ■wetted  paper  remains  unchanged  by  the  fumes  of 
the  sulphide  of  ammonium,  and  ■with  a  little  practice  it  is  easy  to 
estimate  the  glucose  to  one-tenth  of  a  cubic  centimetre  in  a  solution 
of  50  per  cent,  of  sugar. 

If  at  the  end  the  stain  is  allo^wed  to  diy,  there  will  still  appear 
a  clear  brown  ring  of  sulphide  of  mercury,  as  there  will 
always  be  in  the  liquid  a  trace  too  much  either  of  grape  sugar  or 
of  the  cyanide  of  mercury,  which  can  only  be  dispelled  by  an 
excess  of  either  one  or  the  other.  The  exactitude  of  the  estimate 
is  not  however  affected  when  the  stains  are  examined  whilst  wet. 

A  great  number  of  deteriorations  of  sugar,  made  in  the  course  of 
of  M.  Liebig's  researches  on  fermentation,  with  a  view  of  comparison, 
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have  proved,  that  though  this  method  cannot  claim  any  greater 
precision  than  that  of  Pehling,  yet  that  it  is  qiiite  as  exact.  The 
now  method  possesses  the  advantage  that  it  requires  less  time  to 
carry  it  out,  and  that  foreign  matters,  such  as  many  of  the 
alkaloids  which  change  the  colour  of  protoxide  of  copper,  have  no 
influence  on  that  of  cyanide  of  merciuy. 

Another  advantage,  and  perhaps  the  piincipal  one,  of  the  new 
process,  is  the  great  facUity  with  which  the  reagent  can  be 
prepared  and  perfectly  preserved. 


REAGENTS  FOB,  CLAEIFYING  STJGAE  SOLUTIONS. 
Br  0.  WACHSMrTH,  Chemist,  Anvcrs. 
{From  Za  Sucrerie  Beige.) 

It  is  sometimes  difficult  to  obtain  perfectly  decoloured  solutions 
of  very  brown  sugars  for  polariscopic  analysis.  The  ordinaiy 
means  of  clarifying,  animal  charcoal  and  subacetate  of  lead,  arc 
not  always  quite  efficient.  The  first  gives  a  yellow  tint  to  the 
liquid,  and  the  second  renders  the  solution  untransparent. 
Experiments  made  with  other  substances  such  as  tannin,  liydrated 
oxide  of  alumina,  sulphate  of  alumina,  in  combination  with 
liquid  subacetate  of  lead,  although  having  produced  some  valuable 
results,  have  not  yet  led  to  the  discovciy  of  an  absolute 
decolorant. 

As  in  the  clarification  of  turbid  liquids,  substances  which  act  by 
a  kind  of  envelopment  arc  used,  and  basic  acetate  of  lead,  for  its 
slightly  astringent  action,  by  which  it  separates  colouring  substances 
from  organic  matters  is  used  in  preference ;  my  endeavour  was  to 
fijid  some  substance  whose  enveloping  action  would  unite  with 
that  of  the  basic  acetate  of  lead. 

After  having  experimented  with  divers  acids  and  organic 
substances,  I  am  now  using  with  success  the  following  process, 
as  simple  as  it  is  satisfactory. 

The  two  reagents,  wliich  in  combination  produce  the  desired 
cifect,  are  tannin  and  liquid  subacetate  of  lead,  imited  in  such 
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proportions  that  they  are  neutralized  and  disappear  without 
difficulty  in  the  filtered  solution. 

The  following  is  the  formula  for  the  preparation  of  the  tannin: — 
20  grammes  Tannin, 
30       „       (37  c.  c.)  Alcohol, 
50       „       DistiUed  "Water. 
Dissolve  and  filter. 

The  solution  of  tannin  formed  is  thus  used : — 

After  the  solution  of  the  sample  of  sugar  in  sufficient  quantity 
of  water,  according  to  Ventzke,  13'05  grammes  to  50  c.  c,  there 
is  added,  according  to  the  depth  of  colour  of  the  sugar  8,  16,  24, 
32,  or  40  drops  of  solution  of  basic  acetate  of  lead  cold,  the  flask 
is  then  shaken  and  16,  32,  48,  64,  or  80  drops  of  the  tannic  liquid 
added,  that  is  to  say,  double  the  quantity  of  the  subacetatc  of 
lead,  care  being  taken  to  shake  the  flask  after  the  addition  of  each 
eight  drops.  The  flask  is  then  filled  with  water  up  to  the  proper 
mark  and  forcibly  shaken;  the  liquid  is  then  filtered,  &c.  A  veiy 
considerable  precipitate  of  tannate  of  lead  being  thus  formed,  the 
process  possesses  the  desired  action  in  a  very  high  degree,  and 
ordinarily  by  the  use  of  8  to  16  drops  of  the  acetate  of  lead  and 
16  to  32  drops  of  the  tannic  liquid,  a  solution  is  obtained  perfectly 
fitted  for  optical  assay.  In  sugars  of  the  lowest  products  and  of  the 
darkest  colour  I  have  never  had  to  use  more  than  40  and  80  drops 
respectively ;  for  molasses  I  have  used  double  the  quantity  of  the 
two  reagents. 

It  is  not  needful  to  observe  that  the  precipitate  of  tannate  of 
lead  occupies  a  certain  volume  in  the  sugar  solution  and  some 
allowance  for  this  should  be  made  in  reading  ■  the  scale  of  the 
polariscopc.  The  experiments  I  have  made,  have  led  to  the  con- 
clusion that  one-tenth  of  a  degree  shoxdd  be  deducted  for  each 
eight  drops  of  acetate  of  lead  and  16  drops  of  tannic  liquid  used, 
or  one-half  per  cent,  for  40  drops  of  the  former  and  80  drops  of 
the  latter.  I  must  observe  that  in  making  these  experiments,  I 
have  used  Ventzke's  instrument,  in  the  solution  adapted  to  which 
50  c.  c.  contains  13-05  grammes  of  sugar.  Por  Duboscq's  or  Wild's 
instrument  the  proportions  would  be  diff'crenti 
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It  has  often  been  stated  that  the  tannin  of  commerce  will  alone 
deflect  the  ray  of  polarized  light,  but  my  experiments  have  not 
led  to  this  conclusion. 

By  my  method  the  tannin  is  perfectly  eliminated  and  is  pre- 
cipitated -vrith  the  lead,  and  the  filtered  saccharine  solution  shows 
scarcely  any  reaction  with  salts  of  iron  (for  tannin),  nor  with 
hydro-sulphuric  acid  (for  lead). 


THE  STJGAE  QUESTION  m  FEAjS^CE. 
(From  the  Journal  dm  Fabricants  de  Suere.J 

A  Memorial  prepared  for  the  Society  of  Agriculturists  of  France, 
hy  M.  Eniile  Vion,  sugar  manufacturer ,  Lxuilly,  Vice-President 
of  the  Central  Committee,  and  memler  of  the  General  Council  of 
la  Sonme. 

Gextlemex, 

Up  to  the  present  time  the  cane  has  been  the  sugar  plant  par 
excellence.  Imported  from  India  to  Egypt  at  the  beginning  of  the 
Christian  era,  it  gradually  extended  into  many  countries  in  the 
south  of  Europe,  where  it  is  at  present  but  little  cultivated. 
After  the  discoveiy  of  America  it  was  introduced  into  the  Antilles, 
of  which  it  long  constituted  the  chief  resource. 

During  some  centuries,  sugar,  the  costly  product  of  tropical 
agricultui-c,  paying  duty  as  an  object  of  luxury,  was  not  an 
article  of  general  consumption,  but  it  formed  a  medium  of 
exchange  for  the  commerce  of  the  two  worlds,  and  supplied  the 
metropolitan  refining  industiy. 

The  blockade  of  the  ports  during  the  first  empire  having  shut  out 
the  produce  of  the  cane  from  France  and  part  of  the  continent  of 
Europe,  a  substitute  was  sought  from  oiu-  indigenous  plants,  and 
found  in  the  beet  root. 

Tried  with  varying  success,  and  with  persistence  worthy  of  its 
future,  the  beet  root  has  taken  its  place  in  our  cultivated  crops, 
and  given  birth  to  a  great  national  industiy.  Thus  the  interests  of 
marine  commerce  and  refining,  which  long  ruled  over  the  sugar 
(Xucstion,  have  fallen  to  the. second  rank,  and  given  the  first  place 
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to  our  agiicultui'al  production  and  indigenous  manufacture.  Such 
is  now  the  actual  state  of  the  question  to  ■which  our  laws  and 
customs  reconcile  themselves  with  difS^culty. 

This  is  not  the  aspect  in  which  it  is  regarded  in  England,  where, 
as  there  is  no  indigenous  manufacture,  the  refining  interest  is  what 
is  chiefly  considered. 

Other  neighhouring  nations  who  cultiyate  the  beet  as  wo  do, 
studiously  endeavour  to  increase  its  culture,  and  with  this  end 
encourage  the  erection  of  numerous  sugar  factories.  The  larger 
countries,  like  Germany  and  Austria,  jealously  reserve  their 
national  markets,  and  strive  to  increase  the  consumption  by  light 
duties.  The  smaller,  such  as  Belgium,  seek  rather  to  encourage 
the  export  of  their  products,  and  do  not  hesitate  to  lay  a  hea\7- 
duty  on  home  consumption,  that  it  may  act  in  some  degree  as  a 
bounty  on  export. 

The  indigenous  sugar  manufacture  tends  to  agricultural  progress, 
it  attaches  the  workmen  to  their  native  districts,  and  in  no  small 
degree  promotes  provincial  and  rural  prosperity. 

These  truths  are  generally  admitted  except  in  France,  where 
they  are  ignored  by  our  rulers,  to  whatever  party  or  school  of 
political  economy  they  belong,  and  to  the  public  generally  the 
sugar  question  is  simply  a  mystery;  but  the  Society  of  Agriculturists 
of  France,  now  recognizing  a  kindred  interest  in  the  sugar  culture, 
has  opened  its  tribune  for  the  popularizing  of  the  subject. 

There  are  excellent  reasons  why  the  products  of  one  of  our 
principal  industries  should  be  exempt  from  duty.  Taxes  imposed 
on  coal,  on  iron,  on  textile  fabrics,  on  glass,  porcelain,  &c.,  would 
certainly  be  mischievous;  burdensome  to  the  consumer,  and 
injurious  to  the  producer.  "VVhy  should  any  other  -view  be  taken 
when  sugar  is  considered.  Is  it  because  sugar,  like  wine,  is  an 
agricultural  product  ?  Then  we  need  not  wonder  at  the  amount 
of  manual  labour  which  abandons  agriculture  for  manufacturing 
industry,  and  leaves  the  country  for  the  towns. 

Sugar  is  a  wholesome  article  of  food,  of  regular  and  daily 
consumption  in  the  north  of  France,  and  its  price  only  prevents  its 
use  by  the  most  humble,  it  is  therefore  unwise  to  raise  its  price  by 
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duties,  -when  there  is  such  complaint  of  the  natural  increase  in 
price  of  food  generally. 

In  Belgium,  in  Prussia,  and  in  Austria,  the  agricultural  has 
made  common  cause  mth  the  sugar  interest,  and  thus  assured  its 
triumph.  Why  should  different  branches  of  agricultiu-e  oppose 
each  other  in  our  country,  and  thus  facilitate  their  hcing  overcome 
singly? 

Sugar  culture  is  not  confined  to  the  rich  province  where  it  was 
commenced ;  it  advances  gradually  but  with  constant  and  certain 
steps  towards  other  regions  where  it  is  not  even  looked  for,  and, 
thanks  to  the  facility  with  which  it  can  accommodate  itself  to 
circumstances,  no  one  can  say  where  it  will  stop. 

Besides,  we  must  not  suppose  that  those  districts  which  it  has 
not  reached  are  unaffected  by  its  prosperity.  We  have  to  seek 
abroad  for  a  market  for  our  wines,  but  a  very  slight  improvement 
in  the  circumstances  of  our  countrymen  would  do  more  for  our 
vinc-dressers  than  the  best  commercial  treaties,  and,  though  we 
have  not  the  figures  at  hand,  we  can  affirm  that  in  our  sugar 
departments  the  consumption  of  wine  has  increased  ten-fold  within 
twenty  years. 

Is  it  not  the  sugar  culture  that  has  so  greatly  increased  the 
value  of  horses,  cattle,  sheep,  and  of  the  food  which  they  require, 
of  oils,  oU-cakes,  and  the  numerous  other  products,  the  consump- 
tion of  which  has  been  so  augmented  ?  We  pass  over  the  benefits 
conferred  on  our  manufacturing  industries,  we  speak  now  only  of 
those  received  by  agriculture. 

Thus  the  interests  of  the  indigenous  sugar  culture  cannot  be 
separated  from  those  of  agriculture  in  general;  and  we  believe 
we  may  count  on  this  gi-eat  Assembly  as  its  free  representative,  to 
give  the  sanction  of  its  authority  to  this  assertion. 

In  Prussia,  the  duty  on  sugar  is  nearly  25  francs  per  100 
kilogrms.  (about  10s.  per  cwt.);  in  Austria,  23  francs  (9s.  4d. 
per  cwt.);  in  England,  15  francs  (6s.  per  cwt.)  Belgium,  we 
repeat,  seeks  less  to  increase  the  home  consumption  than  to  favour 
exportation.  She  imposes  45  francs  (18s.  4d.  per  cwt.)  on  the 
consumer,  in  order  to  give  5  francs  to  the  exporting  manufacturer. 
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Before  the  sad  events  from  -which  we  now  suffer,  and  the  weight 
of  which  will  long  he  felt  on  our  finances,  our  refined  sugar  was 
charged  50  francs,  (20s.  3d.  per  cwt.)  Sugar  manufacturers  were 
hoping  to  ohtain  a  reduction  of  a  tax,  which  raised  the  price  of 
sugar  nearly  70  per  cent.,  hut  instead,  an  increase  of  thi-ee-tenths 
has  heen  imposed,  which  has  heen  accepted  with  patriotic  resigna- 
tion. But  the  projected  hudget,  of  1873,  now  threatens  us  with  a 
further  increase  of  two-tenths,  against  which  we  protest  and 
which  we  ask  of  you  to  help  us  definitely  to  repel.  It  is  not  our 
object  to  point  out  to  the  Government  other  industries  it  might 
tax  ;  but  for  it  to  prey  upon  the  sugar  industry,  because  it  makes 
no  resistance,  is  neither  able,  just,  nor  moral. 

The  necessities  of  the  culture  have  lately  tended  to  increase  the 
number  and  importance  of  the  factories,  a  bad  time  to  choose  for 
decreasing  the  consumption  of  sugar.  A  duty  of  nearly  120  per 
cent,  would  increase  the  price  so  as  to  render  it  inaccessible  by  the 
working  classes,  and  relegate  sugar  again  into  the  list  of  luxuries. 
The  Treasury  itself  will  be  not  a  little  affected  by  the  result.  The 
manufacture  will  be  dependent  on  foreign  markets,  always  uncer- 
tain, and  which  may  be  closed  at  any  critical  time. 

You  are,  therefore,  solicited  to  express  the  opinion  that  the 
duties  on  sugar  ought  to  be  greatly  reduced  as  soon  as  the  finances 
of  the  country  will  permit,  and  that  in  the  mean  time  they  should 
not  be  further  increased. 

The  duty  on  sugar  is  not  only  excessive,  but  the  manner  of  its 
assessment  is  so  iiTational  and  mischievous,  that  the  fabricants 
unanimously  demand  a  reform. 

It  is  specially  important  that  at  the  time  when  the  great  increase 
in  the  duty  has  depressed  the  home  markets,  that  the  export 
should  not  be  impeded. 

If  the  duty  was  assessed  on  the  produce  (loaf  ov  poudre  blanche,) 
as  it  goes  into  consumption,  it  would  neither  discourage  nor  favour 
the  export  of  sugars.  It  would,  in  this  respect,  be  simply  as 
though  no  duty  existed,  exported  sugar  would  pay  no  duty,  and 
there  it  would  end.  Unfortunately,  it  is  the  raw  material  on 
which  the  duty  is  imposed,  or  rather  on  the  produce  in  course  of 
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manufacture.  In  the  German  States  and  in  Eussia,  the  duty  is 
assessed  on  the  root ;  in  Holland,  on  the  juice  as  it  comes  from  the 
press ;  with  us,  on  the  raw  sugar  of  all  sorts  and  colours.  It  will 
be  seen,  at  once,  that  the  fahricants  of  Belgium,  Holland,  Germany, 
or  Austria  would  not  be  able  to  export  their  sugar,  if  the  duties 
paid  on  the  root  or  the  juice  were  not  returned.  The  amount  of 
this  return  or  drawback  can  only  be  fixed  by  calculation  of  the 
yield  of  sugar  from  the  raw  material ;  and  the  needful  data  for 
an  exact  return  being  wanting,  at  least  in  practice,  an  average 
approximative  yield  has  of  necessity  been  taken.  If  the  yield- is 
taken  too  low  the  Treasury  is  injured,  if  too  high,  exportation  is 
impossible.  In  this  dilemma,  each  country  leans  to  a  low  estimate, 
in  order  not  to  injure  its  export  trade ;  thus  an  excess  of  duty  is 
returned,  which  acts  as  a  bounty ;  besides  which,  the  dishonesty 
of  the  fabricant,  or  the  connivance  of  the  Customs'  officer,  may 
easily  secure  extra  returns  greatly  in  excess  of  the  legal  drawback. 

In  Belgium  the  duty  is  based  on  the  calculation  that  a  hectolitre 
of  juice  contains  1500  grammes  of  sugar  for  each  degree  of  density, 
and  we  know  that  1650  grammes  at  least  are  obtainable,  equal  to 
a  bonus  of  a  tenth  part  of  the  duty,  which  is  45  francs,  or  a 
bounty  on  export  of  4J  francs  (about  Is.  lOd.  per  cwt.). 

Thus  wherever  Belgian  sugars  come  in  competition  with  ours, 
whether  in  this  country  or  in  England,  or  elsewhere,  they  can  be 
sold  at  4J  francs  (Is.  lOd.  per  cwt.)  less  than  ours,  without  any 
loss  to  the  fabricant. 

In  Austria  the  excise  is  still  more  favourable  to  the  manufacture. 
Instead  of  the  total  weight  of  all  the  beet  roots  being  taken,  it  is 
estimated  according  to  the  manufacturing  power  of  the  factory. 
For  this  purpose  an  excise  officer  passes  24  to  48  hours  in  each 
factory  at  the  opening  of  every  season,  and  compares  the  quantity 
of  roots  rasped  with  the  total  weight  of  saleable  material  which  is 
received ;  from  this  is  calculated  the  daily  working  power  of  the 
factory,  on  which  the  assessment  is  based. 

Practically  this  is  equivalent  to  a  benefit  of  one-third  in  the 
fahricanfs  favour,  and  obliges  the  customs  which  has  only  received 
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17  or  18  francs  to  return  23  francs  60  centimes  on  export,  equiva- 
lent to  a  bounty  of  6  to  7  francs,  (say  2s.  6d.  per  cwt.) 

In  France,  the  duty  being  assessed  on  the  raw  sugar,  there  is 
no  room  for  any  drawback  in  favour  of  the  fabricant.  On  the 
export  of  raw  sugars,  only  the  duty  actually  paid  can  be  reclaimed. 
Yet,  our  foreign  sugar  trade  is  subject  to  a  drawback  and  its 
consequences,  as  well  as  that  of  other  countries,  only  it  is  not 
the  principal  industry,  the  factory,  which  profits,  but  an  accessory, 
that  is  to  say  the  refinery ;  and  the  drawback  which  is  not  only 
useless  but  hurtful  to  the  sugar  manufacture,  has  given  an 
abnormal  extension  to  the  French  refining  industry. 

Suppose  a  quintal  of  raw  sugar  is  admitted  to  yield  80  kilogrs. 
of  refined,  and  actually  yields  88,  the  refiner  is  exempt  from 
payment  on  8  kilogrs.,  or  one-tenth  of  the  duty.  The  higher 
the  duty  the  greater  the  bounty ;  with  a  duty  of  50  francs  the 
bounty  would  be  5  francs,  with  the  present  duty  of  64  fi-ancs  it 
would  be  6-40  francs,  and  with  the  increase  of  two-tenths  it 
would  be  nearly  7^  francs. 

We  do  not  say  that  the  figure  assumed  (10  per  cent.)  represents 
the  actual  excess  of  yield.  Ecfineries  arc  not  under  excise 
supervision,  and  the  refiners  alone  are  able  to  enlighten  us  on 
this  delicate  point ;  but  on  the  most  moderate  estimate  the  excess 
of  yield  is  above  5  per  cent.,  which  is  equivalent  to  a  considerable 
bounty  with  the  present  duty,  and  would  be  equal  to  one-fifth 
more  with  the  proposed  increase. 

It  must  not  be  supposed  that  this  extra  profit  of  the  refiner 
benefits  the  fabricant  by  increasing  the  price  of  raw  sugar,  or  the 
consumer,  by  diminishing  the  price  of  refined ;  perceptibly  to 
influence  the  markets  either  way, — in  default  of  interior  compe- 
tition, which  is  prevented  by  the  production  being  in  few  hands ; — 
foreign  competition  is  needed,  which  this  excess  of  yield  gives 
our  refiners  the  means  of  preventing,  and  enables  them  to  exclude 
foreign  refiners  from  the  French  market,  both  as  buyers  of  raw 
and  sellers  of  refined. 

Thus  foreign  refined  goods  have  never  been  able  to  obtain  any 
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stand  in  Franco,  and  except  during  the  terrible  time  when  Paris 
sustained  a  doiible  siege,  and  the  refineries  were  stopped  for  many 
months,  the  principal,  and  nearly  the  only  means  of  exporting  our 
sugars,  has  been  through  the  refiners. 

(To  he  continued.) 


SLAVERY  IN  CUBA  KKD  PORTO  RICO. 


The  Spanish  Abolition  Society  has  presented  the  following 
address  to  the  Senate  in  Madrid : — 

The  undersigned,  president,  -s-ice-president,  secretaries,  and 
members  of  the  Sociedad  Alolicionista  Mpanola,  approach  the 
Senate  respectfully,  reprcsentiag  : — 

1.  That  the  definite  law  of  abolition,  promised  in  Moret's 
Preparatory  Law,  of  4th  July,  1870,  and  which  has  also  been 
repeatedly  and  solemnly  promised  by  the  Spanish  Government, 
both  before  the  Chambers  and  to  foreign  Cabinets,  is  not  yet 
introduced  or  promulgated. 

2.  That  Moret's  Preparatory  Law,  of  1870,  itself,  in  spite  of 
professed  urgency,  has,  in  its  principal  articles,  been  in  suspense 
till  the  publication  in  the  Gazette,  of  August  19th,  of  the  rules 
{reglamento)  for  its  working. 

3.  That  the  reglamento  referred  to  not  only  omits  completely  the 
gi'ave  matter  consulted  upon  with  the  Captain-General  of  Cuba, 
respecting  the  fulfilment  of  Article  5  of  the  said  Preparatory  Law, 
but  by  the  nature  of  many  of  its  dispositions  renders  necessaiy 
another  now  reglamento,  creating  institutions  respecting  whose 
significance  there  cannot  be  the  least  doubt. 

4.  That  the  slaves  who  are  free  by  right,  through  the  insurgents 
having  renounced  dominion  over  them,  and  who,  according  to 
Article  5,  of  the  law  of  1870,  cannot  bo  held  by  the  State,  as  it  is 
forbidden  by  the  State  to  possess  slaves,  are  nevertheless  retained 
in  slavery,  the  State  holding  them  by  confiscation,  but  contrary  to 
law. 
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5.  That  to  the  non-fulfilment  of  the  Preparatory  Law  has  heen 
added  the  non-fulfilment  of  the  promise  made  by  many  slayeowners 
in  Cuba,  to  send  to  the  Goyemment  a  project  of  ahoUtion,  accord- 
ing to  official  telegrams  of  the  2nd  and  loth  of  July,  1870. 

6.  That  there  constantly  appear  in  the  official  Gazette  of  Porto 
Rico  concessions  of  freedom  made  by  masters  to  their  slaves  in  that 
island.  The  number  of  slaves  existing  there,  in  1868,  was  43,361 ; 
but  has  now  been  reduced  by  voluntary  manumission  to  30,041. 

7.  That  the  insurrection  of  Cuba  has  produced  the  dispersion  or 
death  of  two-thirds  of  the  slaves  of  the  Central  and  Eastern 
Departments  of  the  island,  who,  in  1862,  amounted  to  nearly 
180,000  persons. 

8.  That,  according  to  official  declarations,  the  base  of  the  Cuban 
insurrection  at  present  is  formed  of  slaves  and  Chinese  vagabonds. 

Considering,  therefore — 1.  That  "slavery  is  an  outrage  on  human 
nature  and  a  stain  on  the  only  nation  in  the  civilised  world  which 
retains  it,"  according  to  the  eloquent  and  manly  declaration  of  the 
Revolutionary  Junta  of  Madrid,  on  the  15th  of  October,  1868.  2. 
That  slavery  is  utterly  incomprehensible  in  the  dominions  of  a 
people  who,  like  the  Spaniards,  procuring  for  themselves  and  by 
themselves  the  Constitution  of  1869,  have  recognised  the  existence 
of  the  natural  and  inherent  rights  of  man.  3.  That  as  often  as 
our  Antilles  have  been  consulted  on  the  subject,  numerous  Spaniards 
there  have  proposed  to  the  mother  country  the  abolition  of  slavery, 
as  is  proved  by  the  reports  of  the  commissioners  of  1866,  and  the 
projects  presented  and  sustained  by  the  Porto  Rico  deputies  in  all 
the  Cortes  to  which  they  have  been  called.  4.  That  the  question 
of  slavery  being  a  question  of  the  rights  of  man,  the  ministers  and 
representatives  of  the  great  free  peoples  of  the  world  have  protested 
against  it,  and  against  the  conduct  of  the  Spanish  Government; 
and  there  has  at  this  moment  been  initiated  abroad  a  grand  move- 
ment of  public  opinion  against  our  attitude,  the  results  of  which 
we  ought  to  foresee,  and  the  disgrace  of  which  wo  ought  not  to 
incur.  5.  That  the  iU  result  of  the  Preparatory  Law  of  1870  does 
not  cause  surprise  to  those  who  know  the  history  of  emancipation, 
where  it  has  proved  that  measures  of  that  nature  have  always 
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failed,  and  the  legislators  have  liad  to  accord  new  and  radical  ones 
like  that  of  immediate  abolition,  as  happened  in  Jamaica,  in  St. 
Thomas,  in  the  French  colonies,  and  as  at  this  moment  is  happening 
in  Brazil.  6.  That  the  abolition  of  slaveiy  at  this  present  time 
■would  be  highly  politic  towai-ds  ending  the  insuiTection  in  Cuba, 
while  its  delay  may  help  the  resistance,  as  happened  in  1793  and 
1804,  in  the  island  of  Santo  Domingo.  The  undersigned  therefore 
pray  the  Senate  to  proceed  to  the  discussion  and  rotation  of  a 
definite  law  for  the  immediate  abolition  of  slavery  in  Cuba  and 
Porto  Rico. 


CURIOUS  RESULT  OBTAINED  IN  THE  MICROSCOPIC 
EXAMINATION  OF  A  CANE  SOIL. 

Br  Db.  T.  L.  Phipsox,  F.C.S.,  &c. 

On  submitting  to  a  careful  microscopic  examination  the  residue 
left  by  the  prolonged  washing  of  a  cane  soil  from  Barbados, 
a  most  curious  fact  revealed  itself  which  will,  I  have  no  doubt 
interest  the  readers  of  this  journal. 

The  soil  in  question  is  one  of  a  series  recently  analysed  in  my 
laboratoiy,  it  was  one  of  the  redder  kinds,  and  a  surface  soil.  I 
was  duly  informed  that  it  had  been  limed,  by  the  numerous  small 
nodules  and  grains  of  chalk  which  it  contained  throughout ;  but 
I  was  rather  anxious  to  know  whether  it  had  been  recently  treated 
with  Peruvian  guano,  and  I  therefore  carefully  washed  it, 
collected  the  residues  of  the  washings,  and,  placing  them  under 
the  microscope  sought  diligently  for  some  of  those  beautiful  fossil 
Diatoms  which  are  by  no  means  uncommon  in  Peruvian  guano, 
and  whose  siliceous  or  flinty  nature  renders  them  almost  indestruc- 
tible. 

None  of  these  were  found,  though  a  few  peculiar  forms  of 
lower  organisms  belonging  to  the  clay  itself,  were  noted. 

But  no  sooner  had  this  examination  commenced  than  I  was 
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surpnsed  .by  the  presence  , in.  this.  ?urfacc,,,$oJ^  ccitfjyi  forms 
•which  -wore  not  only  quite  new  to  me,  but  ■n'hich,  i  clo  not  hesitate 
to  affirm,  no  chemist  or  mierbscc^st  'dvcir  inot  •with  before. 

Seen  •with  a  magnifying  power  of  about  200  diameters,  these 
mpipus  bodiea  appeared;  m<8^o  - or. less  globular  in  shape  but,;wero 
terminated  at  one  side  in  an  elongated  point,  and  at  the  opposite 
side; in  an;  abrupt  poiatv,  They  were  somewhat  in  form  Uke  an 
ojflinary  peari^thift  long  tapeidng: ^  stalfc,  but.  Boimeiweirfc.itnmred 
like  a  retort,  whilst  others  were  nearly  straight.  '  They  were  of 
various  sizes,  and  the  largest  of  them  was  quite  in-risiblo  to  the 
naked  eye.  One  of  the  largest  of  these  curious  little  bodies  had 
ite  tail  part  bifurcated  at  the  extremity,  and  its  thicker  or  peari' 
like  portion  much  swollen  out.  .     r   .        it  1 

:j,3ut  the  most  striking  part  of .  their  historyi  is,  •without  4oubty 
tha.t,these.corpusoles  were  brilliantly  metallic — like  polished  steel 
of  the  finest  quality,  and  a  careful  examination  of  them  proved 
that  they  were  iudeed,  macroscopic  globules  .of  melted  iron.  Now, 
as  to  their  origin;  f-haiobianoo  ex  ii  aosiTr  ^IIuiDoqao  tSJoisi  oaoiil 
s  Jt  is  customary  in  the  estate  from^whicJi  these- ;Soila!  'were?taken 
tpfjthrpw  megass  ashes  upon  thp  cane, fields,  and, these  microscopic 
pcjar-liko  glebules  of  melted  iron  ^fS^ieyidently  derived' irom;  the 
bars  of  the  fii-c-pltwes  where  the  cane  trash  is  burnt.  The  dimen- 
sions pf.jtbesp  glpj^jilep,  jY;arj  fi:9Bi„I^P.th  tp,,»ft»athi  of  ,aa  inchi  in 
diajnetojrft  ni  Totrriifq  ttioto      iroitesJJn  bnnoloiq  deom  oriJ  oJiozo 

Spmethiug  praptical^/  in  an  agricultural  point  of  view  maT>T 
perhaps,  be  derived  from  this  unexpected,  observation.  Thesei 
metallic, globules,  so, brilliant  ;  and  jSpi minute,  had  been :  contained^ 
upT?;^r{}s  ftt  t^vp  lypfu-Sri  ftt  least,;  probably  much  longer,  in  this 
siu^'aee;,spil  ;W;ithput  undergoing;  the  slightest  -oxydation.  This, 
fapt; shoTTS, hp w  slowly  the  oxydisiug  action  of  air  and,water  effectsf 
it^l^'  jn, these  ^ense  clays,  as  cppip^rcd  with  this  action,  in  sand  and: 
other  porous  soils,  and  consequently  that  the  manure  appUcd  to 
suqh,  soils,  must  contaia  within  itself  not  only;  mateiial  to  afibrd 
ppp^|^y^,Jl\it,^ce^iiUfl,anip,ur^t  P^.pjxydising^^  il  .^biM) 

Zahoratory  of  Analytical  Ohemiitrjfi\s~Hir.o  fo  luodul  oxi  ;  Ji':)  '.iJt  t' 
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colo:n'el  stewaet's  sulphur  peocess 
IX  demeeaea. 


Colonel  Stewart,  whose  process  is  being  introduced  into 
Demerara,  lately  delivered  a  lecture  on  the  subject  to  an  assembly 
of  the  leading  planters  and  others  interested  in  the  sugar 
manufactiu-e  in  the  colony.    In  the  course  of  his  address,  he  said : 

Many  in  this  audience  will  recollect  the  time  when  the 
commerce  of  the  world  and  the  travels  of  man  were  carried  on 
between  continents  by  vessels  propelled  by  sails,  and  when  by 
land  the  ten-mile-an-hour  coach  wa9  our  express  train,  even 
for  the  transmission  of  the  most  important  despatches  of  our 
business  men;  but  in  these  days  we  arc  blessed  with  the 
means  of  transportation,  travel,  and  the  transmission  of  intelli- 
gence, that  insures,  comfort,  shortens  time,  and  practically 
annihilates  space.  Should  not  the  sugar-producer  remember 
these  facts,  especially  when  it  is  considered  that  his  vocation 
confers  upon  mankind  the  greatest  blessings,  cotton  excepted, 
of  any  branch  of  agriculture  outside  of  the  necessary  cereals 
of  life.  A  quarter  of  a  century  ago  cane  sugar  controlled  the 
markets  of  the  world  without  a  rival ;  at  this  time,  however, 
it  has  a  most  formidable  competitor  in  beet  sugar,  which  should 
excite  the  most  profound  attention  of  every  planter  in  the  cane- 
producing  regions,  and  especially  in  this.  True  when  we  consider, 
climate,  soil,  quality  and  quantity  of  saccharine  matter  are 
all  in  favour  of  cane  sugar;  indeed,  beet  sugar  may  be  considered 
a  forced  crop,  yet,  strange  to  say,  its  growth  has  been  onward 
and  upward,  last  year  it  amounted  to  nearly  one  million  of  tons, 
having  nearly  doubled  since  1865.  The  reason  is  apparent  to  the 
most  ordinaiy  comprehension.  It  is  a  fact  weU  known,  that  there 
is  18  per  cent,  of  sugai-  in  your  cane.  Of  this  you  realize  say  7 
per  cent.,  thus  entailing  a  loss  of  11  per  cent.,  or  nearly  two- 
thirds.  It  is  evident  that  you  have  done  much  in  the  attempt  to 
remedy  this  evil ;  no  labour  or  expense  has  been  spared,  so  far  as 
mere  mechanical  means  is  concerned;  in  fact,  you  are  far  in 
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advance'  of  lyoutineighbouM',  'aaldi  yotit  iliaghificent  siig<i8'Botf4§s, 
-'Tvitht  thdi  fiistnreB,  imay  well  excite  thfei?  mt^^  sSid'  adnm-atiSli': 
ibiit  ybu  have  not  probed  the  "etil;  Iri  'thfe  cirttaftion' ^ttf  thfe' jWJfee 
of  ftho  boet  root;'!and-it?  fafericationr  intcy  fettga^/  siifen'cg'lia's'ba?!! 
cftxiiHastedi  T  ianel^tigaTiJit^  iS'tin^essiblfeCti;'  ^i^iiSTjM^  ffia 
reS/pei"  centl;  of  tie -jtiic&f-sviyi  'tllrti^  oi^  et^t!  a'ive^SUei'  fiiflf'; 
lheiicef'tlie.;e^ort3:  to^  ititroduce  the'^'^'BifiWsion  'I'r6CesS;""%luiiTi 
.a^feats  toib^te  sficfteeded  adihirablyifipOH  Aiiiiiited  Bcsflfej'fetl^ill 
scarcely  be  found  practioable  Upon  estfetes'  of  the -laagnittifle^^f 
those  in  this- colony.'  No' matter^;  hoTvever;  what  per  ' etetage  'itf 
-jiuicte  is  KEpreesedj  oil  ithe  manner  in  ^hich  ■  it'  W  done,  -  ybtit 
interest  prompts  you  to  imake-'-'it  into;  the'  blest  poEsiblfe  grade^sEf 
BUgar.i  I.  know  it  is  a  favomito  argument  -with  maay!  plahters 
that  common  process  sugar  pays  best,  considering  the'differencei  ili 
itihe' amount  of  icairital  required  to  produce  ai  drti^le^fit  to  ctelj^ 
■with  the  refiners'  product.  This  inithe  abstract  may  bo  tffte;  but 
;they  (:thej'pkilters)^losd  sight  of  the  if  act  that  every  hogshead  of 
^snch  BugajjiisxiquiTalent  to  placing  aiVcJapoujiii  thD  haiids;ot''th<& 
lifaisii  which  wiU  ultimately  destroy -themj 'Iv  guppbsfe  :eTe¥j- 
■gbntlemaii  Jiere:  present  is  a'nrard,  that  in-order- toipxbdufic-'the'  bel»t 
mercantilo;  article  of  sugafj  theircfliiefS  aire :icompeiied;to'jaBffii^ 
leafet  25  tper' cent  of  cano  i  sugar!  to' tois  with  1  that  from-bifet/root, 
thiis  you  oiilablc  the  ii2fihcrs%)  iitilisfe  thiy  labour  of  ybur  'enemies, 
'Bontrcflfrthe  sugar  iuarketjr-andl  in: timo;  ti  fbrtd  ydu  it*  sufeilt'to 
-anjfrteiJiiB  ithby  Imay  naeeifitf  tdi  diotatteji  just>ab  ^o  jfiaififhitftreire 
ffiietrNortiheEn  iSbatBsrof  the  United' ^Stiite^  iaduced  theofioutheri 
■people  rto-  confiae -their  fattentioii/fejqolumvcly'  to i'plintifl'gf  -itMle 
•thfijf  snpplifidftheiii  witfiidvery  d^oripti6nibf  iHftnU!fjjdtiS***iiatiScl?^, 
ffromitkBtibroom  Qiat  swept!the!floor,.'to  thc;m'ili'  that'cim^M  Mhb 
Tednesi  J  iThis  dontinucsditfctii'  khcy;  were'  ^nabM  liWth  jtM^t'  gigantifc 
moiiibpolies  ifar?,'DVBi^orv^ef,iarl4  ftthflost'SWi^!  jdfe'  ftDti;"tW*fjtee'i)!f 
dJuaiearth.  .i.'fVConmiife  orcirts'ic&stitheii?  shridaws-befOW/'j'ittnd!  yb& 
oiiay/mferifem.niir  Me- what  i^ovbsrjfiayJbbii'^^^  migyt  'feleiborAt^ 
^ihisipoint,  but  time. wUl  notpennit.  "1  can  enlyifl'dvise'ybwtbJttfefe 
^very  means.in  your,  power  to  incifeasc  th^fiquantifcyiaiid  itlipf*H<6 
the  quality  of  your  sugarj '  xmtil  th&  WOnsuMof S  will'  'pt^cr^  a'  'pttr^ 
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caiie^$]agar,,  to  the  r^fin^ss  produpti  -cyen  atitJieLsamoTpriceroiatzflsc 
•SfJitie  -Ijinje ;  ^OiH;  n>i^i  ?e4<Kei  itie ,  cspense  of  maiwiacture :  to ;  Hre 
lofwest  rpossiblc  pomt;  witliia  slight  thaage  in  your  mcehanioal 
agents, ,  aai  by.  the.  iaid  pf  sfiiewe^  as  applied ,  through  chemistry, 
qan.|fiTW!|Beed>  ifjyPUix)iiljyirhaye!ithe-_^^  ddtenfiinatiati'to 
do  so.  By  the  introduction  of  my  process  into  this  colony,  I 
propose  ix>  save  ;yoii  thousands  of  doUais  per  Einnum,  as  compawil 
r^rith  the  system  of  darification  by  the  use  of  bisulphite  of  limo. 
Jly  process  is  simple  in  its  character,  and  comparatively  inerpett- 
jsivci  and  has  so  improved  the  quality  of  Muscovado  sugm-  wheroTer 
iihas  been  introduced,  that  it  has  excited  the  opposition  ofjrefineijg 
'tl«)tl^i;in  Uuropp;  a»di  America.  IWbSeitl  cDnimene^d'my  caroefitis 
a  sugar  planter,  lime  was  the  only  agent  usod  in  the  sn^r  houses, 
ier  you  must  recall  to,  mind  that  sugar  chemistry  wap  da  it&  infancj- 
«|t,i^h8t)d^;r!iiifleedi  Iimjayisnj;  thaJiti?  Gnly;iTivitliia  thc  ipasfci^ 
years  that  ve  have  any  practical  evidence  thatitho  sugar  pixjducai- 
derived  any  material  benefit  'from  ifc.^  In  1810  Eroust  concrivcd 
<2je  ?idea,ithat  in  sulphur;  there  existed  .a  perifcet:  plarifieEiiof  *faane 
juice;  this  view  was  subsequently  elaborated  by  a  large  nuinbcr 
of  ;  distinguished  scientists,  and  we  can  but  admire  the 
persistency  with  which  they  toiled  for-  more  than  30  years  to 
apply  this  agent.  ■  It  is  true  their  efforts  were  unsuccessfvil-;  thcfr 
researches,  however,  enabled  Professor  ilelBcns'  to  discover  that 
valuable  agent  of  which  you  all  know  something — bisulphite  of 
limeTTrwhiehisnperseded  sulphate  of  alurnina,vand  .EdI  (other  "elari- 
fying  agents  used  in  Louisiana,  and  stood  without  a  rival/ imffl. 
1858,  when  I  succeeded  in  applying  sulphurous  gas  to  cane  juicp 
jb5i.disgeimiaatioB.,  fwiich;flia8;noti.'oidy  driven  bisulphite  of- lim^ 
bat  animal  charcoal,  from  every  district  where  I  hare:  introduced 
iti  ;  Bisulphite  of  Hme,  was  made  by  Professor  J;  if^lsensji  by 
jthe  introduction  of  the  fumes  of  sulphur  into  lime  water  as  a  base. 
There  are  various  modes  of  manufacturing  this  agent,  but  none 
has  ever  been  found  to  equal  that  originally,  introduced  by ■:tho 
diatinguiAed  Profteor.  To  argue  that  bisulphite  oT  Ume:  is:  afe 
pure  as  sulphiirpus  gas,-  is  to.isay  that  the i  stream  that  passes 
itopugl^^-tlifii  drift  of^tfee  ftaith,  is;as.j>iire;g6a<!iAhc  fountaia  heaa. 


All  admit  that, the  ouly  valuable  oualitVr  ia  bisulphite  lis  ,the 
ITelsens,  thap  ihe  expressed  the  hope  tljat  some  person  would,  fo^pw. 


m  tis '^jotsieps  and  discover  a  means  of  .applyinfr  it  direct  ta,-caiic 
lice.    Ihis  (hsoorcvy  I  made,     X  can  Broyc  to  the  perfect  satis- 


juxce.    ims  (Usoorcvy  i  made,     1  can  Broyc  to  the  perfect  satis- 

faction  of  any  person  or  perso^is,  and  have  introduced  it  into  moro 

than' 1,000  sug&  hoi 
11  Jx  nh7{,:)hK  Yil  f)l)ia 


11  Jx  nnir-jbK  Yd 

Jjeonprathi}  saille  success  Ms  crowned  my  ettorts,  for,  the  details  of 

R'jtidH  Ii9li;j,T  yiO  Y'C  f  t  lyytn-)\t\ij  ^I'li-i:'!';';  tdfjo  ^nnnnh 
■wnich  1  mil  only  jrefer  you  to  the  report  of  the  Hon.  Wiluam, 

JSusseii,  to  whom  I  am  greatly  indcDtod,  and  to  whom  I  wish-  to 

xi'jy.)       (nv\;'l7<Hi  ■  r  1  '  <::-h  Uvh  '">X  Jl  jiir,'/- 

express  my.  gratitude  for  his  mvaluable  services. ,  I  do  not  consider 
jtim  'fffi'uK-ii  -lilt  ji'.^i;;  '!  rr  .  .'V:  ,'()•, oifl  ;if),(;iit  yynil  vT  r-.iuifX', 
it  necessai^  |;o  ei^ter  ^ntQ  an  argument  ,to^^ro,ve  ijts  value  phemicalljr,| 

as  iie  has  exhausted  tie  subiecf  from  the  mill  to  the  sugar  hogsr 

^■■)iUt>A-ii.-u,  .•.!!'•       u-iii>  i-iiT  T"  ■  ■    ■'    "   -  fliitoTl  Hill 

head,  aii^  made  it  plain  tp  the  most  ordmaiy,  iinderstandmg.  ^^jlfjj 

IjO'V^^fever,  any  gentleman  requires  further  tp_stimo^j,^t^  |iri  ^^ffprd^ 

me  pleasure  to,'submit|  analyses,  in.ado  t^^thog^  e^nincnt  English. 

etemists,  Dcyton,  AV'aUace,  and  "WodcliousCr ,  at  the  instance  •  of 

■   •  .  '.,     •'    .  '  .  ^i;o!;i''i';!!>-  v,-h[%\f\M  ■J/i.ii  i-l  -miiif) 

Messrs.  i^cott,  Simpson,  and  Wallace,  of  Londohj^|artd^lso  ^oj^e  Jb^^ 
that  celebrated  Swedish  chemist,  Justo  Hjalmaason,  who,  for  his  ^ 


'^'i'Lu^ars  macfe,  'ai'LeQUora  by  ipy  ^ocess  polarized  is,  jwithout , 
washing^'anii  by  .washing  isolbs.,  using  ,only  .one  pint  of^  waterj  it 
polarized  1,00.    I  challenge  any  .refiner  ip  the  world  to  produce  a 
bettet  result.    This  process  was  patented  by  me  in  the  United 

YXn  JJkI  llililLi'il)  .'ilsi'l]  -i'tiiur,  Ji  -;T;  i  '!!i(  '>!ii;\i.r  >ij  ^■Ih)■llI;illIJ^;>^ 

States  as  first  dis 


lo  ,Otiij  ,')ifl:;(il  yllilYO-i  Jhu;  ^.iJ);ri;;iiiri;        lu  .MO-r^jilt  v''  ' 

contact  mth  ,pdrsom  who  claimea'  to  have  been  the  original  dis- 

oJiil(iI«t-:xd„;)i!t  Lxij;  1\.iVyxii\-«\  j^ii^rjjirrOTO'j  i;  oaofunq  I  .^M-iDi,^  (-a. 
coveror^.  ox         application .  oi  sulphurous  gas.    .jjr^  icerj^.j.O| 

Mi{^riti.us,  ias  madc  a  name  of  world  wi^de  fam'^,  ip  t|ie  (iiscoyery 

of'whai  !ic 'terns' monosulphite.   "i'iie'Dooior  iias„Sepn  'itnightcd 

and  decorated  m  honour  of  his  grancj  discovery,^  tad, , he  has  jgivpn 

evidence  oh  is  appreciafeoh  of  these  royal  favours  ty  continuing 
,oas,it;,io  ,Yll)ii/ifiic  .JiJ)        ui  An'iiU'Awi  .l'Oi-,i  no  iu.t.  r.  Hn 
to  wear  thcni,  after  having  been  charged  through  the  public  .press, 
•/a   .•)*  R<m  M^vi-irv:  ■"}\u\uni?i;< u-i-nr..t  II'  .«r..f» 
bv  honourable  and  disinterested  gentlemen  -with  having  appropna- 

tccl'  my  diacovery     hiniself,' tut  ma'smuch'  as  you  are  unacnuaihtclt , 


e  prpner 

my  liand  a  succinct  statement  of  the  monosulpliite  of  lunc  procer- 


;ss. 

HI 


The  Sugar  Cane,  for  1870,  pages  86  and  166)  and,also^neiiOTa~ 
-tni;-'.  i-jiv  i         '  oJ  ovij-klj!)/)  i  r,;,  .  i.    ■  //.■■>>if)  riiiR  ,'»n/r 

ving  ol  the  apparatus  fortho  jipplication  of  sulphurous  ea&,  which' 
.'nwn  oK:.  ^  •;  ,:[.•■/'+!!' ■jTi-i!  nnr,  .-ihi-  .•  ^  i-  :  -!  yni?  1(1  nrul-iia 
IS  the  reliable  agent  m  his  process,  all  others  heing  catch-tmps  to, 

cover  his  infnngemenf.    And  now  I  place  side  by  side  with  it  a 

drawing.  oT  the  apparatus  patented  to  me  ,hy  the  United  .States 

Govommeut  in  1B59,  bearing  the  great  seal  of  that  Government;,^ 

•'1  .|t<i  ,7     I    inOUVTJjt    Im:'  .,  I    riK:..i'/7  111  .TF)R^t;7i. 

wnicli  you  will  observe  was  issued  many  years  before  he  even 
•i'>l.u>!t(p  :toiT  oil  J  ,  .s;v>r/-r.)^ ')lili;tfl);7i,   .  .  ■    -    i  > 

Claims,  to  4avc  made  the  discovery.    It  is  upon  this  testimony;  thaj. 

I  rest  my  claim';  and  submit  the  question  whether  Dri  Miy 'ments^ 

the'  honours  he  wears  as  the  fruits  of  his  own  labour,"  or.  whether, 

has''4ppropi'iated  that  which  of  right  belongs , to  me  ?"  iSW,  let. 

u's':taie;.a  look'  af'^anotier  ' gentleman,'  Dr.  Seyfurtfi.'^as  we^  fSTi 

in  the  pages  of  The  Sugar   Ca^e,   of  May,  1871,  ..where'  h^^ 

claims 'to  liayb  applied  sulphurous  gas  to  syinips  in  TOcuum'paSs,'' 

and  states  that  he  patented  his  pro.cess  September  lOth,  1869,  or 

more  than  ten  years  after  I  had  made  the  application  on  my  estate, 

''■•'«?««'»,»''■  oievcn  miles  below  IsTcw  Oiipans,  and  'for  wniclx 

took  out  r  i.V^v  !--'  y.Ji-J)  r«?  :to 

tion  of  tl  -  __  „ 


out  a  patenras  tefore  staiel  '"I'have'  al.so  madolhis  appljca- 
Dt  the  gas  to  syrups  m.thc  1\  ctzel  revolving  pan,  on  the 
e^iaS^|£tfe^^f,^'°a^t|^ 

eipcripncl  Wlecl'me  wijcHeve  'ihat'  'the'  'best'  manner'  o}'  applvmg 
sulphurous  gag  is  to  cane  juice  fis  it  comes  frbm  the  niill:  but  mv 

Trftfj  7-ir70  jir  Tirin  .'It  vf-.r.-ftii.-  .Of.xriii  j-n-,-/..-.-,,],  V':\.\\  «ff  f?.-itnlR 

patent  covers  b.oth  methods.    A  variety  of  reports  arc  m  circuTa- 

.Jf'    v."'"  /i   ■  -   '     ;-:7  oml  f     .;t  •  '  I'l/;  .):Tf  Lo 


0^ 


tion  rcgardmg  the  cost  of  the  apparatus  and  royalty  for  the  u  

-".til  Ji;iio{n«.  -^rlJ  jivKl  -fii-.A       \^mwI\  <.<il-(r  Sf'>v6fr  rljiv/  fuij/r 
my  proce^.    I  propose  a  companson  between,  it  and  the .  bisulphite 

ot  lime, , and  if  I  err  I  eaxnostly  dcsu-e  to  be  set  right  In.conr, 

"^^S^nuf^r  oi?^!^f^«  ^^'^^  *  '^^  estates  P|tms 

colonf  use  a-half ''per  cent,  .of' bisulphite  of  lime,  .or  an  avcrage'^or 

jl'jYIJi  on    l!IIR  .7'J'i7fi.i.-;[)  r>irj;'"'j  -    I    !'  •  :i    ■..■■ill  )Tl  Jure 

at  least  ten  gallons  to  the  hogshead  of  sugar,. which  would  amount 
on  a  crop,  of'  1,.400.  hogsheads  to  2,24.0  dols.  annually,  or  31,360 
dols.  'in  toufteen  years,  to  say  nothing  of  frciglit,  casks,  &c.  Bv 
my  pi'ocefes  the  cost  is  as  follows,  on  ,80  estate  making  1,4QQ 
nogsheads : — 


TOtIo  oJ  iemp  ii  jfiilt  ovoilocf  ylififjo-i  lUir  nor  .dukri'i  ct/vi  ! 
Cost  of  macnine,  500  dols.,  at  10  per  cent,  per  nnnnTh  for )  . 
14  years  .xJIEnp^  jjriV.qSa 

Sklj>h^  foi*44'3se8i5f#,J31bs.  to  hogshead  1764 

■I  hare  fixed  the  Eoyalty  paylnents  as  follows,  viz.iiE^iihBlo  oii  ai 

J  cash  on  erection  of  the  machine  ih'  the  sugar  house^,<ja^  to  ,b8« 

'i'ia  'WeM  in6ntl{s,  'ail<i  '  ''°''^  9*  hxiu  ,OT9if  aonBlnixuipon 

^  ^'inelgiSeeninbhth^r"  AM^  i«I  anfeaim  orfj  I«xH«a 

.  _  ,  .Ilnme  B  no  O0of)  yf)/!9-fIi!  Iii:if  I  Jfi^TZ  o/r.jg  osjjif 

^,'J,hese,fagures  i  giiarantee.  .  But,  gentlemen,  -wo  are  told  that  it 
requires  great ;  skill  and  intelligence  to  work  tlie  process.  .  If  tjiia: 
were  itnie,!!!  icoafess  Ii  havet  eeen-ino^  country  ibettGr.'ahleito i supply ; , 
that  intelligfoee' and  skill  than  i;his  colony,  M?here' the  planters  aro 
cfe^tdiiily  fdr  in' advahcb  of  all  others  I  hare  had  the  fortune  to 
meetj^u);!  suijli  'is,  '^6  simplicity',  o'^'ttie  system  tliat  a  liitldurer 

ad  of  B,':!!  l>i')i;  a;i!t  :  lirM;;   i  .*  .t  ot  •.U>a  ifl.-v/  i^.m-.;:!.-.!  .••  ,r 

possessing  ordinary  intelligence  can,  learn  to  work  it ^ii^  on^  day.. 
K9w,,:gentle_men,i;I;-psh  to  makq  £ii5hort,  ,st;i[iltemji?nt,,  cpqqe^^ 
point tiWhiflht/Irfflin! aware: I  deeply.:  intereatsi;  yflji  iiiliy  aad  thataiai 
regy-din^themdlasses..  Many  prominent  gcntletnfendonnected'wdth  f 
tliti  refinerics  havawritten  against  my  process. ''  ^(/speclalljr  roinlbiiii" 
l)OTt^t|M"_|jl^''V','''(^       ''a  respqotaible  merchant,  of  'ITey '.'if prk;' ' 

writing  to  parties  in  Porto  Eico,  advised  them  nit' to  adopt' the 

.ii-j-:-  ■■.r(i)/i->j.i>.j;r;v)  11  uriniJoiiDi 

Stewart, [process,,,  a^-a^;,, h^  ,j^ij|ned.  ,th9,[^T}gi^Sj,a4d  nipla^Be?  .of 
Demeraia.-  ■  :This^waBIanT.lS7,0..  'jLHQ,,eeEtainlyi  displayed  ,grjea|i( 
ignortoco! conecAing  the Jprdcosis;! as  at  thatilime^  it  wasihoti  known' t 
in'thiiS  coldny  ai  allj  nor  until  witliin  the  last  month. 'Siiicd'  Writing' 
those  letters  Mr.  Onativia  has  had  substantial  reasons  for"  changing 
his''ppinions  ;  ''iii^,  '■]^'artncrs'  'm|'^:po^^^  house  of  ' 

Lattimer  ^.  Co.,  are  ip.  ff^ct  oijc, ,  o|  „the  I'l^epiest  purchijsers  ^in,  .that . 
i4i)fld  :^(<f .1  itofe i  j^hp.iSuga^ jwd  J  njolass^,,  wd  pi-efer  it  to  all  other  s 
descriptions.  The  molasses  has  always  jcommalided  the:- highest, t 
m'arkct  priM?,'  and  sells  in  the  island  at  an  average  of  85  -{fcufe.  ^pfer 


gallon. '  ly  the  tTnitcd' States  it  sells  only  scdoild  to  the  iriolasses  ' 
ox  Louisiana,  where  my  process  ,has  been  at  work  ever  smce  it  was 

i  Jj;i;j  i.';ii!);Jiuuj'j-i,'j  oj"  taCui/  .d'jiiin  .rLiL'jj  niujiju  'Jii;  o'ijU.  •'  jj.Jj  j;mi,,i', 

patented,  ana  when  I  assure  you  that  the  sugars  sell  equal  to 


DieWerara  crystals,  you  mil  readily  believe  that  it  urast  be  of  very 

Btitlenot  quality.       \  |  ^  \  g.^^,,^^ 

q33^  loUomn^  letter  from  llr.  EusseU  was.^lieji  rfad^-^.j|,,.^y(j 
tOTI  Inyjiit-'MLi  oJ  .sdlcl^.<mi  ATO8!Vji?'7#t', 

Cefc-STETTART, 

jfiiiB  Sib, — You  are  aware  that  I  had  made  considerahle  reseaichea  in 
cOnHECtion  with  the  use  of  sulphuroiis  afci&4^'in-«y;^ii«'fe'l)fe^i*ai"dJieeff^)' 
in  the  clarifieati(W  ftf^tseatdljideej  iiist9axlvrf[tii6irMuidabcto 
use,  and  kno;w3Jj]ftK  ^i^ja^hi^f  ofi  l^fflft  ;,M<^fl 

acquaiutanoe  here,  and  the  moment  he  showe^jfjie  |Jj^jg!jply^^^^ijjiyi^  I 

gained  the  missing  link  which  was  wanting  to  enahle  me  to  carry  out  on,  a 
1  1     u  i.  T 1.  J  1     1  J  11     -^Jraoxu  nooTilgio  ail 

large  scale  what  I  had  ah-eady  done  on  a  small. 

iii«iiei'me-t6  tl^'  4rid  ^s*!  feW  ^lilphtf  iW^Uat' inkSid' i^f'lhfr'BJsiiilifMM'  Bf 
liriei,']lS'it''isiWsU  ildiBwb/tlleiilaBt-nimDd'compoimii  haslbeen  ihe  prJnciplw 
(^»aein,,bmg|ing[?p,the)Den)eyarasug3iiS:tQrthei|:^ 

tell  again^it  its^use,  for  to  begin^with  its  nvinufacture,  we  have  to  bum  ,the 
TtuKxm  «  Imf  .'M-tf'.-V'.  Tin  lo,vir>jTii  >.r  FTo*!  Ijnr;  J-wxir 

sulphur  in  coijibpiation  with  nitre  to  form  sulphuric  acid ;  this  acid  h^s  to  be 

e^uMl&'f  'of  osj'^ei';  'tliferfeby  reicbnTertm^  it  'into -sfl^hUdtiS ' gft^  * '  this 
isrps'ss^  into  yldtening  and  wMerj  aiiA[  the' lime  in  this  mlxtuw 
bj)i39,-,.a4d)  lays  Jwldj  pft;thfe»oid,f  ocgiiiYCstisS  ,,th)8  ijUixturA,  in,ta  itl^^ j  'bipialpjjjtei.x 
^'g^ffiU-i^iiTO !  ^^^^ .  -^jS?.  fft);5?^  i  W^/ it9F>  ^rMW9«j-Mt 

'?nd.  The  transport  of  .  such  a  tulkj*  article,  and  tjie  loss  from  leakage, 
amount  to  a  consideraule  sum.  •  ^  " 

'  '3rd. '  Kllbwing  that'  it  is  the  actite'  'prliic^pl^  oi  ■'  the'  sul;phu'r"-(^hicli-  Ms'* 
ujtoai  tbo'caiie  jlrioe  ia  iffie  *a.y  of'  Udecolduiiieritaid  ■  anti^fetinent,  ffliid  thai  t 
the.vliinfl  in  tho '  f ornii  in  iifliichi  St  js;  coimhiaed  with;  Jhe:  scidi  does  mora  hanrv  r 
than;  good  in  tho  manufacture  of  sugar,  I  naturally  .concluded  .that  the;  «b4u 
might  be  gained  at  once  from  the  .sulphur  fumes  being  incprpjOrated  ;with  thojj 


o^ne  juice  for  as  it  is  ^eU  knof^Ti  that  .water,  at  a  temperature  of  7.5°.Faht.,  ^ 
takes  up  3^  votumes  of  "  the  gas,  it  stands  to  reason  that  the  watery  paWs  oi' 

wbiiid  'eAter"fctB  SiJiftBiiaiitjii  ■«ife"keicil8tu^,"andito^rf''llits}%teifr'i 
mattet-ointairiediriithaaohition-'i:  ,7/:!         .-i  i>>ntiiiir  'JilT  .^'.iroii'jiios'jh 
•i4,t}i.  Jb^i .jDiy. ;  j-e^par^hes ,  amoajg  ; vjijojOs  ■  authors, ,  I  ,  cajjip. ;  acrdsa  |  sev^taJ :  t 
recom()»e^-^tipns.9f  p,^^^  Ipng  ago^l  Ji^,ji8,-^f,  Di[.  Sc9f«yj^^.„ 

found  out  the  wonderful  preservative  qualities  of  sulphurous  acid:. for  after 

CW  ^''.i!''i'-ri^u''''  -'  'i^'.^  V  ■"  :■[  nif-ixniir  .lui/u^ii/oT  lo 

stating  that  "  there  are  certain  acids,  which,  uadei'  no  cwcumstajices  that  I 

Hi  Jl!j;iij  il-ja  >-ici)i;a  'hD  i-.M)  jjuv  o'u;%j;  I  njiVri  iia,:  JjjJnoJnq 
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hftsft  tteeAi  fiblp)  toiiuetscgmsje;  .are  ihjuriQua 'to.xthdtoyiistitationi  of  ^gari''  >  ift  i 
addSfj^Soi  thosq  tlie,oarbcinio«ja4'Suli<huiou3-Bfli<J8m^y,''be  .citpd.  Xhe.latter  ; 
has  lo.gg,]beott  knum  Wr4!poMopfuliatttl-feriu8nti;  ,4n4 taking. a4vanlage- of ^ 

iaiattd  ofi  iBafbados, . istate  vl.  giwltieen^Jste  jcOiiaeEiiatiiJJl*  jth»t.Ij«t%trftcte4t 

ftO»iit-Mpwar4fl!ftf  iW.J»ft,fl«n.t..)Ofie!iJga<riY  t,;  Jtf-ii,;  ,.  -HliAnin  ■nhi[-jdt  hf.d  I 

tfeeiiise-ofitiid^  gasj.lt^'was  §m\M  ,U>ifViW!fs^it9rih»mei»is»  olrlftadiif^Qrof. 
tbejSBgair  solutions*  t>ut:as  far  is  Jxxsuldi  leftBj>/l>*B«vefe  ^pU^iitf  tof  ean^i 

juke.iatihflitotjjjMtanw:?^!^!!!^;^!^**!!!  JuU  r,;!:  >riii;^fi  Iilij)  )j:rfj 

.jrjvia}glit.|ciiiet  several  taftthotitics^-^Jia  hava  •teitton  io;  gr0atiiS»is9iofcBi»l?} 
pJjurouB  acid  gaiSia»,  aiyowerful  antiseptic,:  and  .among  tlie  latest  is  Dr;  DeTvar,: 
of  durkcaldy.iwto  was.ledjfronijoue  t»st:to.ajjother,  nntiliho  found; liat.tho,- 
uad;of  Bulphuroua  ioid  iutnesdid  Kioro  in.aixfistkngithe.jtavagegiof  the  cattle: 
ld*g"6:tl»an  allitheiother  retoeiilBs;  put;  togothet,J4»d  that  mch  ip^it 
t4Kejq.imUtie?,,tfeatii,a:joiiit;<3f;iucftt  ibe  iBU.l?Biitted  tftia  daily  .fumigation,  it, 
nW:;^  ,^ep^.fiti,'ioc,  HBe,\f«i;,  ^nany  :  yooks<...  ,\TOtlv AUch;JaqtS;a8; these, l>e{or$i 
me,  you  can  understand  lyteiJi^a*  ^*'(»d^jto>4*lf«.»Fiyouj^,prop«gfc„\_Aai 
j  iaoan  oi  ,o!Boa  Uiiraa  osii  no  tlmii  lulouia  ohcra  won  I 

,iJ^«%„:-?airJy„part  ?^IlJlllyJKift6IS^j^^gBtsPgrttlpfI,^oafli*PEM8rt^»,  werer 
•^^i^iedti.ffndiAjtwi  jf;^.mB!^e,5c)s;^B;^iJoraej  ffiTO^itJiat,  C.olTOel-  Trueihsd; 
upd_efne»tiE[ifitejl  ,th^  of .  i#wn,i!Seps,3a;ty,  ;to4isseini|iat9  the'.-  gqsi  itjwouglt. 
such  a  body  of  cane  juice  as  was  sent  through  the  pipe  leading  from  this  wili 
tR*^i5)C}aiifip^[(;|roro.jMP9  tflAeoagftUoiM  Il«SltoiF).;,{tY](jifeft(sn/!«isvod'»n 
t^eiSPOff  an(l,..,at|oij<fp^Jiad!ar,ni^Bh  largtyj cJtLiir»,niad6,ii I'J'llis  again, gayo, 
tTQ^^feiPP  ^co«iil>tjflf;;the  jv4cp:;l)oii^g,iqTced  ,throu^  itho  long;  length:  ol 
P.ipSDg,;  ii^stead  of -by  ,gravitatiop.,;;I3;enoe  a. back  lash,  of  jui.ce.was. thrown: 
u^:the,  paddlps  ,ofjth?,  churn,,  causing, ^tho; whole. ,tp, get. into  a  -whirl,  land. 
t^^iw ing; ,  pjjtjh.,  ^  8^r^ ,  ,yppnj .  tie , i-p'.orM?}g ; ,9f i  the., machine, ,  that  the  Aand, 
coi^dMOijJj^.lifffitpnjia^eipviliDye} ;  .■JJfhep.i^^ajiY'r.tlie.^ate.iofiaffairsi  I  had  th.o, 
pifi^  ffais;>d.at#9{jaill,  jgiying,  i5jiffipippt,.Jijli,,fp  (tl^t  .(i(e,  jifice:  ;gra(viUi,ted;;  to, 

depth  necessary,  ,^d,all,-!Vfii[i^.H<4^v„i  Hi  ,.,  .tdl .':     .v  »J,  lo  h,;q  .,its 

■fSWfPt^P^ite  ^ffeWSl'ftt  aflA  iP  C4p^  ,9f0,<jij>,l)e^9ar^ld. 

H^iSiFW ,W*>i<fWvP«1*sngtiSft^?»1?J?  Itfty^  piut^ jmn^,?p,J}p4.,,  ,:Thj9 
QJ.nse.queijWe  .-^'as,  ^t.  ^s-hen,  wc  got  fairly  tp  worla,  I  had  to  ge^  .a  mixed  lot 
9£  qaiiesj  partly  fromJjotJi  estate^.rendcring  it  iBipossifclo  torgiyc.the  number 
ofjgallofl^^pl  c,ipe J}ii9e;;^'itb  p,o]gfifc<ip.e,-indipations  from  eaeh  field,  vrhich 

»TB*ttSfijfa»^  i¥>^f?i^m!^Wf>  otMFe,,^ro,ffi, W^,  I>l§flts  fiai^ea 
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iadicjited.'78''l)j'  direct 'polafization,' ttttdi 211,700  gallongi of  jufce'fKan'l 

ccasideted  poor;  aid  such  I  expcc£ed  it  to  be  at  <3ii8  season  of  the yeaf.  ! 

My  first  object  was  to  find  out  whether  Dr.  Scoflfem  was  correet  in  sajriagf* 
that  sulphui-ou&aeid  has  no  injurious  effect  on  cane  sugar.  With  this  view: 
I  had  the  juice  carefully  caught  at  the  mill  bed,  and  agidii  after  being  aetedi 
Mj^ffbyithbgaj!;  and,  tMed  with'Twaddli's  6aclohat<dmeti)i:,  I  fotoid  the  caia 
julco''fifc)lm'tho  mill indicated  10-6873,; wKeresia  the  sample,- after 'bfeing  acted: 
upon  by  thoifumes,  showed  feoctly  10^6600.  I  at  once  took  it  for  giantedJ 
that  this  told  against  the  gas.  But  upon  subjecting  both  aamplos  to  the  samaL 
treatment  with'  tho  acetate  of  leadj  and  sobiiiitting  them  to  the  polBiisto^e 
f<5Stj  'tUey'gar(}-  esactl5*  the  samei  iudicatitflrs-t^do.  '^his  juice  in  bcangiintq 
verted  Wth  hydrochteric  acid,  gave  amean  per  ctntago  of  Sf  per  bent;^  dn3> 
again  in  both  instances  they  agreed  to  a  lino.  I  now  burned  double  the ' 
sulphur,  and  gave  the  juice  All  it  cfiuld  possibly  take  np^  and  the  result  "waki 
oSaetlythO  same,  so  that  this  satisfied  ine  upon  the  most  importaiit  piiH  bf'' 
tholnvegtigations,  ajid  that  'iij iliat  iMrie  fuiii^^Uiimi'be'Ma^eHo  4aH  ii^i  iw^W 

I  now  made  careful  trials  on  the  small  scale,  to  oscertaMS'tEeiUflS^eiffc^' 
between  Ibisulphite '  and  the  '  gas '  as '  deeolourizers;  arid  I  found  that'  'wften 
liui'iungi  15)  otmoos  of  Wulphur  to  700  gals,  of  jnioe,i:he  decblOuriiiirig' effeet ' 
Ww'eii^ls^2sffet  ebflt>'4f''btsulphite,'andiy6U  fa 

i;Tb  satirfy'niijfself ''thatthe'bby.ini'oKoitg^'df-the 

quantity  of  sUl^hur 'consumed  t(>  any  required  weight;' I 'hali  a  spoonful' 
gauged,  which  held  4r  ozB. 'of  sulphur,  and  by  rdgulatirig'  thfe  Mppiy  of ' 
injeotioh^steam/lie-Vaa  BiiaWed  to  tutu!  from  two'^o  sight'spooiis  per  ScMfiej?' 
61  juite' ; '  (7 00  gals.)  and  so  expert  hkd  he  ^beconie,  that  when  hi  a  pun$  '■ 
of 'suspicions  canes  with^  water  pickings,  he  added  an  e±tia  sp6onful-td  'that' 
clariflei'^  '■  I  fOiihd'that  the  rank  plant  canes  took  as  hi^h  -as  eight  spooWMs,  ' 
oti  aZ'oZfe  to  the  clarifier,  oy  6  lbs.  per  hhd.-,  Tvhereaa  the '  ratoons  gave 
sfr"<!leai  ■K^t'ekilt  frbin  f otti-  sjwoaf nis',^  3  Wd;  j)(iiia?;  Vsmt'&ik  Itif 
the  greater  part  of  the  year  3  lbs.  will  be  foUridto  Tje'Mip'le.' '''  '''  '^H'>f> 
oil  are  awai*e  that  liming  after  the  juice  had  been  subj'eetSd'td'-ihe'*Iiniiea 
^ve  Tils  rioitie  trouble.  Sis  we  had  becn'aeoustomed  to  lime  after  bisiilphite,^ 
ahii  knbwirig  the  nature  of  the  Cane  juice  from  the  different  pieces,  we  Imew' 
■tthai  they  used  to'  fate.'  '  HetW  the  lok^  filile  tAkeii'  f o-'attiTife'  •  dt '  ffie' ' 
ifeark.  -I  might  bare- di'scO-»-cred'  tlie  cause -soorier,  but  had  sof  maiy  things  f 6' 
think  about,  that  it  escaped  me; '  Kott  I  know  exactly  how  to  apportion  the 
lime;  alid-that  'is  from' |-  to  J  more  than  -n-hen  bisulphite  is' -used,  and  I 
believe  it  is  owing  to  this 'fact  that  the  gas  is  so  much  superior  to  the  sulphite, 
itf  S'h'm:^' j-dtt-'&iifS-io-^tii&i-' tlikt^the' a* 


cl»ali;,  Tvhiph.  equalBii  ti?  k  # ..ti^e  tepjper ljjpe,reqiure4v the, cause  is, appi^c^ 

%i^,'/caafe,fpir,f  4!?-jl9l  ^ie:vaf^r,,a3f^,t^ic^ia^'^  1]?,  ,tiji^ 

i^jtoie  you  caa  get  quite  as  good  a  darifi.cation  and  neutralizatioa  witli  chfllk,, 
ojttoildwg  lifiio  as  witb,tha  best  .temper,  lime,  Ijut  wlien  ,tho  syiup.come^j.to^. 
gr/uiulate,rthea!tie#ffe^ej}fi?^i^,|e(vipd^ 

cpm3noa,liniO:pr,,,ch^i  ,^q^ji,K5ji  the  contrary  present  a  striugyj,^^^j 
nj>i^rf npe  apd  fe((V.anjijg|p^_rW"Qh.lai-ger  pro^^         of  mola.^5Ld.  j^.^^^^^ 
I  liave  often  found  tlie  difference  between  making  good  and  bad  sugar. 4u.9,, 

cja  (;B49ra(},)j^^^,ffiq^ffeiBg^my,g5ps4p?[(f§,,^  igy  ^pjj^ojji^vj^g^t.j 

Ivawtatipn,,  that- ;tiis,  excess  , ot:temper  lime  requ^^ 
ipmm  wby.  tibo  gasis  superior  to  the  bisulphite,  .,^„, 
Yj!5iOyTOflcing,pfj;^}}e,Qfpe  jwcp,pp  (jhoibatterj',  was  simply, magnil}ce^i;,;^,., 
although  i  have  oft,ejf,,sppft[t||e.,.i>9}ioyjj .^tterifi^.at  ,?^^^^ 

a^.Tjrg  had,  to  do  with  from  the  plant  .c^pes apything  like it^,a»d I ,beU(^^^^ 
ejfery  oae  who  saw  thq  (Wprking  of  the  waifs  , (batteries)  .were  ddightcd  w^tl),j^ 
them.  j._,3,„  |(,jo,J 

The  syrup  was  taken  off  iiBi^^aUaflMUSIBaume,  and  after  twenty  hours 
time  the^iecipitatiosf,*as  so  perfefcf,  that  thasSnftip  in  being  drawn  into  the 
Tacuuni-lKltf  exactly"  rfeSdmbled'ai&^W^e. 

To  iest  '  tto  preseiYdtn-e  qualities' bi  the  acft[;¥iiid  two  goble)!^ffiIe5l  ^^ith 
cane  juicd,-the  one  acted  upon "%  •§:aS,  and  tli'e''6iliiir  not:  ■  The  •coio'iirs 'were 
quite 'diffepSit  whett'&st  put'^inti  the  goblets,' the  one  being  a  pald- milky 
whitei'^iid'fiie  othA>  '^  dark  ^ieeii^  grey/''-^l^4ollowing- momiil^'iiiey 
were 'tfoth""tiie  sam^lcdlour,  thfe^'gotllet  TvithUj^mfe'cane  jtaiic'^-kag  'iAli'med 
sufficient  acetic  acid"  "tolaet  upon  it  iath&'^me  way  that  the  gas  had  upon  the 
other  sample.  By  tast?f:,13i,pi,<}ne/ya3  flUi^e  Sflidiftad-  t^e  other  sweet.  By 
the  following  morDiug,  (48  hspysj)!  j,he  pure,jnice>was  fennentii>gj;afl4''tl^ 
which  had  been  suj^eyted  to}#^eogfs  had ai slight  fihn .OR the, tpp,asd/Jiad 
just  turned  slightlyf,?,- 1  Of!f'.,OII  OiW.I.'i    . . . .  ynlf  Imr.  li  i.;/- 

A  long  test  glass  |};a^  remain^ifiljqd  with  (tJj.p,?yrup.4S  ft  WIS  bp?iJ3|i:t«ken 
up  into  the  vacuun^,;p^n  ten  d)iy:s-j5go,  and^Hiis  Jipw  just .sho.wiag  the  ■Erst 
incipient  stage  of  ff;5njentatio^.-;(i,39ipse  are  p^BW>,I)ro9fs  pf. r  the.  Sati-fCnhent 
qualities  of  the  gas.r,  t  opBiavA 

The  working  of  the  syxup- undo?' Kftcjio-  was  perfect,  crystallizing  very 
rapidly  and.  quite  free,  aod. ;  withojit  any;? olouriog.'Dmtterj  made  a  yetsy:  iine  > 
sugar,  ,,v^.,gifl[litff;|OviS[JiaiJii.S  iu^dg,.i|il)fe©vi"ses?h  usi4eS;aftej:,(!he.usflj»£i 
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ajrinial  cfiarcoal,'  and  with  a  felighf  applieatidH  lif  waferin  the  T-sntiiftigals' 
giigif [  t!t^t%5'iiieefthi3 'tasfe' diff(ireir^ 

Btifch  a&  a^^all"'^ppiicaffon  Of' Wl^Aiiric' aM'td- th^  stig^i- M'riiaBS,  W-a^ 
w'asTiing  Ninth  syTup,'iiit6  ■which  one  gallon  of  caramel  to' twenty  of  sJTiipi 
atSCBaumehasheen  added,  which  produces  the  yellow  so  much  prizedj  thus 
in' S'litfeas&rg' aVsjtnilaltog 4y  coloUMn^^^^^^^ 

pJiz'o'Ttuffl."'  lfeh<jM  filiB  tak^'ohhe  ctftiiiitfe^'beboiiie  ecfceafta  td'kp^reci&tel 
piiis '  white' yugarj  arid  thi'  tHiaricenbr  of  tHe  Ex'c1leqiiw  ''gSVe 
in  the' same  direction,  we  should  have  no  difficulty  in  supplying  an  article ' 
equal  to  loaf  sugar  in  appearance,  and  very  much  richer  in  saccharine - 
qu'ikties"'^  h)iJ  Luii  Ijooj;  -^m-AEm  nouv/JaJ  u'jiiM-jllih  oiij  Lanoi  xiojio  n  iud  1 

'T'Tmik^mhi^''i&is'&^'m  W^}  T«Hi<te'i)olaM!d^#^l"fttHa'd3iyct* 
reading' 0^  from  96  to  98  witi'yeUow  sU^arsi'Wd'aftei'  ihTerabll  f^m  94' 
to' 9'6|',  •and  with  the  white  sugar  the  readings  were  exactly  the  eaineas' 
■with  sugar  candy,  and  such  was  the  purity  of  this  sugar  that  tlie  Stanidard' 
sofetion:  '6t  '■  I'e-g.S'O  '-^iMnriife^'  of'  su^ar  W '  lOO  '  Bf  ■w'attr'afd^ot'  'rf^iiWfffiy 
p'u^'fyiiig'Ag'dlif  fb''eiim6'rue^t6'testitffi  ^  irsnoiWn 

■'K'may'mtertsf'ybu'to  hin'i  the  ivorking  of  thb'ckno  Jnicb trtnlltw'6'%Sta!RS': 
hbth  under  my  charge,  and  upon  the  same  coast, -riz.,  icoiior'a 'ah(l''2'?«c^f»' 
^  Triendcnjth.e  manufacture  being  conducted  upon  the  same  principles' In ' 
both  cases :—  .inaiit 

touoif  -{Ino-ffJ  ioJIb  bos  ,9mif«9KttSxbBa!Jj^€ra^  Ho  norffit  eb-jt  quTjje  odT 

oxIJ  oiai  awBib  sniad  ni  c^ajs-oiIJ  lexlt  .libij^'q  <■'-'  ^irfcteilJ^iiqi^JolOryifi  omit 
^""ce-  .o^^4l^mS'^hhnm^S■4i>irl■->^S^hlluo^■.■^■ 

0TT»^ef!feftW9ri¥  •  -.ion  -^SfV^Oftj  hn«  .^^g.^^Pii.,.!..  i^jyi  ono  oi*2^^7.?,  ohm 

mm^k^vi  ■_,miiso,u.i  himnh,  jimm  ojii/p 

v^.jJuly  „...,,,^„,,i;./il9*,.S50.,       ,.29Mi8a  -j-j,*  tSftnju  oift78iS?9o}Uw 

sdJ  noqu  had  sb§  exfJ  imli  yrw  smA'fiWg?  <ti  otxjH  aiJooB  Jngiofflua 

-(tl  .iJo^w?.  lodJo  c^t-S(«Eii  M  ViitE!rI)i>r  'fBisuli)M<6)i.*  .oltjriua  todJo 
ifiJFtoiftiiaytWWA.-i  253j80O^'  i  -llliSief  ^'K  .I'eyiora  sm-/roUol  odj 

April  and  May  ... .    61,800         110,880         i-sff'Jidsils  Irinnni  isu'i 
nii-JMay;!]  .'i  i;',  .".  H  f  •  .';-'  r87,l6b        'mie'OS  '     ^il'Sb'^f-'S  *seJ  §noI  A 
SiTSvmi  .13O,20io'^       179,298  = i.liSyujww  a/IJ  oini  qii 

ifi  - July  Mid  Augiist  . .  186,800         19^^976  :!  ;.-ir.i>5f0'  'to  oyisja  Jnoiqioni 

Average  l-Sff.'^S  oJi*  eoiliLu/p 

These  results  come'  pretty  close  together  considering- 'the  US^' qiiah^ify 
operated  upon,  and  you  will  'see  that  last  grinding  gives  exactly  the  aairie^ 
rfoultion  hoth^estatest'  This  ■would  indicate  that  th(6y'4av^^dbfie''a8' weH'St'^ 


Tusehende  Vrimden  with  bisuljjlu^e  sS'Ve  did  -(rith  the  gas.  I  am  hojii^d. 
to  admit  tiuaf  yoii  Vere  put  at  fhe  disadvantage  Wiih  the  raak  ^aiits  against 
jdJ  ratfainS  at'  tieoflier  place.    Again  the  ditt^nj;e|n^^^.^uadii|^  ol^tti^, 

i  lyptiVgriTi fling  may  he  summed  up  thus  :  301,700  gals,  cane  juice  yielded 
jgg,030  lbs.  green  sugar,  and  ^hipped  138  hhds.,  equal  to  256,743_l^s,,.,cjrj- 
Riga?,-'"alf"a^glififi  "pound^;"  an^'  gave  ail'offal  crop  of  11,811  gab.^xj 
molasses,  heing  85  gals,  molasses  to  the" hhd.,  and  2,186  gals,  cane  juice  to 
thehhd. — a  result  with  which  ^  am  eh^ely  satisfied,  when  the  quality  of 
the  jMce  tftal^en  m'^  acooimi  especiaUy  conside  that  as  high  as  3,000 
gals,  to  the  hhd.  has  been  recorded  on  some  estates  this  month. 

I  am  now  in  the  act  of  removing  the  apparatus  to  a  more  convenient 
posifidn',.<KdJth4r small  ajjp&tfliiir^cli  VaJctJfiaSiaridI  to8  sii[iIfi'li'or"4!ei-e 
(which  I  now  question),  is  about  h^g.jjut^ up  ai^Tuschen,  so  that  I  hope  to 
be  in  a  position  to  work  out  your  system  to  the  greatest  perfection,  when  I 
get  to  work  in  October,  'aiid'  at  iHe  fiifife  'tiihe  I'  aii  quite  satisfied  with  the 
result,  80  far  as  we  have  gone.  "We  have  yet  experiments  to  make  and 
infottiiSti6a"t6!tgacii*,'f*Kicii'\riU  -dSceeJ  tHfeTV(if5dng  niyv^  ie- 

casdpd,  ciuite ,  B9  jutteh  as  the  gas  has  exceeded  thoj  results  gained  from:i 
bis;B^l)i^  -r^apjdil^.iaijy fpng  js,d,ouMf^l;>boufc  t^^  ^iff^Seifce^  i?*i-WDi  cota^arel 
the  14  hhds.  made  with  bisulphite  after  your  drum  got  out  of  order,  lyiO*} 

be  convinced.  The  sa^^Jb|  ^lWif?ffi3^mS^5/fe%J 

Bisulphite  889  to  902.  ^  °      ^  .vI.  M'tvi  l.«r  •»■.!»•.?'.««  ix-mle 

As  I  ha.vo  already  said,  the  same  Coolie  lad  who  attended  to  the,  bisulphite, j 
does  ail  the  manual  labour  in  connection' with  j-our  prOjCe^s,^  Jlf^  E?'^,^?'iti 
exerted  by  the  engipe  eq^ualled  S-'horse  ])0wpr  /^r.th^  yej^-.^i^M 
but  t  ihiak  fou  may  safely  calculate  from  1  to  .2  horse  power  as  ample  for.__. 

n'|uig  a  medium  sized  machine,,  and  I  recommcni  you  to  put  aUyour-j 
nmcliines  in  a  cojivenient  position  so  as  to  take  the  juice .diropt. from  the  niill),| 
Eu^jject'it  to  the  gas,  pnd  then  return  to  the  pump  pisten);  arrange. the  <Joyf,^fQ 
of'the'boi  '{ckmnjin  such.' a  way  that'by  counter-balance  weight  it  may  be  - 

■imVi  has  01S-A  i-xn  c-fS  ^ntyr,  .1  .lie-.  'lAi  to  nwul.  anildmim  iMsnaaelRpM 
Iritereaii  and. Tear  andfWTearii  Sifli^V-Pif>?i>^W.%  t^vm  Mn  ^55?-  qj^^  W"* 
Suaphol-  fot  1,600  hhds  afc  aibshcyjis  .bii*  py 87.  *li7?.Q4T. .  -alBS^tjO^l 
I}oyalty,,l45a0  4fe  3  dols.  .4.500-fl4onis'll.  P^Pi^  i-w'i^mS.  fWPIW"  3gyn08=>B 


3,000,000  gallons  "Caae  jmce,  divided  by  700,  equal  to  ^fi^^f^  yi^^^iji.  (,j 
'inultipliod  by  i  equal  to  17.,144         of, Bisulphite  ,^j,1?,.^''|?VjiIIM  % 
Tiiank^.oi4  of  ih'Basks'iibth  ways' V/.'^ 

hahloiY  O'jiui,  anno  .sljis  OOT.IOC  :  auiti  qu  hamrni/a  ocT  -^Bra  snihnxT^Wffll 

VtL  ,«J1  f:f-,iL8tSi-e*  U:my)^,.-hdi{  ?A!  ^&W<h^'"i<'''^W^-A^'^3  .?.d!  UUu.irJi 
-Tnistinp;  that  T  have  made  myself  sufficiently  clear,ll^^,thjt  ^pi^jma^^  do^ 

a'ble  to 'puV the  information  to  som,c. practical  usQ.  ,  5'  •  ,  ,  „,„,„ 
oi  oohiL  onca  .aliig  afci,S.  i.iu!  ..».i.5.iT^.  i    - ^  %Iv|!Vf  .soKioJoiii 

lo  -(Jiliiijp  adJ  noifw  .haaallisa  Xl9'"i*?'^''>gf1^^'" 

OOQ.R  B«  Hgirf  eo  J/idJ  sniiohienoo  ■•/IIj;i;)')48'3^?nijia:)J!  o3'mniiii;iTFu§¥5'f 'adt 
.diiioni  aiitt  .■■■ilntho  nrrrort  no  hahmvri  naod  8/iif  .hiU  adJ  oi  .Elc-g 
iiioiiiOTnoo  moxit  ji  oi  <:uiBij?qqi;  oilJ  gitiYomoi  'io  ior,  odi  ni  v/oit  snn  I 

afiiN^ioTfflSa  BJUiUEKGE  vOl  iiEOBiMI^gK  OSEiaBMNi'iBKBeoq 

oi  oqod  I  Jiidt  OS  ,w.\y6^n-g^  ']hM:im''l?kxi&"  "  .(noileoup  won  T  doiifvO 
I  nodvA  .noitaol-roq  iaoiioij;  oil}  ...i  ni^ia  /s  ™o-(  loo  diovr  oi  noilieoq  c  ni  od 
adi  dJfwhaileiiiaoiiiipte^ftfAteiftgSi^MJ  ,iodoloO  ni  jIiov/  oi  Jag 
J)n«i  o-jTwii  oi  gJnomrioqza  i'jx  a'/xsl  '.7/    ^ii.-s  ■'•'J:d       er,  wl  oa  .lluaa-i 

havei  lately  bdett-ideitastMing-.JSomto  . parts!  tofi;  Italy,  the  follaVikg  ^ 

taftifc'ted  ii^'  '  '  '"'""^  o-t'"k'"*^'tf  dlivA  cihum  .nhdd  il  odi 

..KxK,.*       «'/f  >aiiw '.iTOfeH  jrf4t»  "ifl'^'T     Hw'  "8' •  >^'"r'!--'''"'""f 

that  13  at  fault,  and  there  the  ovil  has  heen  growing  for  centuries  and  is  now,  ^ 

almost  altogether  past  remedy.    The  volume  of  water  which  pours  down 

froik  ti'd'Al^s  ah(i  iipp'eniiics  was  'proiiahly  at  all  times  the  same  ;  tho,iign  it 

mfiy  hb  that  when,  tiid  mountains  were  mantled  all  over  with  wood, 

mtjiBte&'\i'a3'ni6i'e'cbristant,  tho  rain' more  frequent  and  consequently' ]|es8  | 

violent. '  So  long  also  as  the  upper  region  was  a  mass  of  green,  the  fain,'  or 

thb  melted  show,  was  trapped  as  it  were  hy  the  roots,  the  trunks,,  and  .'^£'o 

fuller  foliage  of  the  trees.    It  ha^  to  trickle  and  struggle  fhrougi  endless ' 

oh'stables,  dnd  its  ■dowil^yard  fiow  was  in  some  measure  broken what  camq^ 

down' 'wy 'only ,' or  at' least  mainly  water,  anil  it  found,  its  way  to  ^he  sea 

thrbVi^h'  uhb'b'sii-neteil 'cliahnels;''''But' for  'the  last  four  'of  'five ' hundred  ' 

years,  the  Italians,  like  the  Pro  vengals,  the  Spania,rds,  like  all  the  poo|)Ii?  alon^ 

th'ff  kiWes  bf  Mb  Misdifbfranean,  ^lavb"  Seen  stripping'  'tfie  mountains  oJf '  'tieir 

primeval  forests  without  id^ej^paing:  pfj  pplailti|ig,them,  and  the  result  Ms* 

been:a;general  erumhling  down  of  the  soil,  leaving  the  rock  hare  and  bleak 

with  desp  scars  and,  soivms,  eyerywhere  marking  tlio  pjtth  of:  the  landslip  andi ' 

tho  ravine.  ,  The  evil,  519  w'O  have  said,  is  already '  faf  ancient  date  j  bnit  it  ha's  ' 

asBumnd.  onp.rnious  .proppr.tion5  sinco.  highroads  and  irailways  haVtj- made ''thd'-t 

doe^gt  recesses  in  the  mountains  accessible  to  the  woodman's  axe ;  and  tho 
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deipanil  f or  timljffl:  and  for  fiiel  &r  steamers/and  ^UsrayijBiiginB9,;lm(>nlj- 
too  amply  rewarded  his  destructive  labours.  The  injury  done  to  the  plai^ 
ia.;  Italy  (however  griev<W3,:js  npt  iiyreparahle,  so  long:as  ijt  ,<an  hejkept 
within  cartain  limits.;  for  the  deposits -of  the  moun^ia  Rtrea^lJ^^,f^^p 
jrreclaimahly  hajren,  and  a  few  years  care  is  suEEcient.  to  <x>vej;,theinj9Ttl^ 
fresh  green,  and  ohliteijate  every  trace  of  their  ravages.  But  ;the  wear  and 
tearof  the  plain  is  Iremendous,  and  there  is  always 'the  danger  that  the 
destruction  may  g^t  the;bettier  of  all  human  energy  and  perseverapqe,  f or, 
W,hereTer,.tteTi?at«a:,'is.allp><red  to  spr^idM  large  and  stagnate,  noiti^y^th? 
flooded  surface,  but  the  whole  region  for  miles  aroimd  is  apt  to  generate 
malaria,  and  risks  a  relapse  into  that  swampy  condition  from  which  Eoman 
enterprise  rescued  it.  Three  or  four  years  of  incessant  flood  would  render 
yast  tracts  of  beautiful  Lombardy  as  unhealthy  and  desolate  a&the  Tusi?aj} 
cjr.PpjitiiiS  marshes  arp  ps)^,  other  strips  of  maritime  territory  all  along 
the  coa£ts  of  the  peninsula,  and  of  the  islands  of  Sardinia  and  Corsica.  Tlie 
disasters  of  the  plain,  as  wo  have  stated,  have  their  origin  on  the  mountainSj 
However  arduous  the  task  may  be,  whatever  amount  of  time,  care,  and 
q^jjital  jn^y  have  ,tp  1^0  expended  upoii  it,  th^  Italiaiis  mi;st  jrcspue.  ijiei^ 
pqi^by  fr^m  thfi  ravages  it  sxiffered  from  ithe  .hands,  pf  tt^irnfomfa^^ 
th9y  jnust  reconstructi,  and  as  it  were  recreate  their  mountains,  by  replanting 
and  protecting  :tbpfeiorest3  wWch.  their  forefathers,  and  themselves  ruthlessly 

^p9*l^yfi^'eoIira  njoi  Js  ,euriT   .bnBlgr  adi  'to  n^q  itxll  iii  iaoosob  bus  imozs 

, im  iT'V-jb  ir,  :  jI-jI  £1'G  .p.jliin  Jrfpio  is-  :  i'^-'t  tQt  >\  noiti^T-^Ii  ot{f  .einoJ 

n  .jffiHBfiEArttHAm  jffi  ]Jj.jrBiiiirs>^A,  papej^on  this  subject  ;by 
e.' Meldrfan,  in  the  proceedings  of  the  Meteorological  Societyi 
Vdl' TV.,  No.'^S,  besides  bearing  on  the  subject  of  Forest  and 
itimfjlt,  is' of 'sii^'gehel^llf 'iriteristihg  Md  vaayblfe  li'^feh^cteri 
that,  -with  the  exception  of  some  of  the  tables  being  condehfeeiii'S 
u  i^ns^i^aimtet;  '''"^  " 

K%."ltis  somewhat  oval  orpear-shaped,  its  northern  being  narrower  than  its 
^tyntiem  extremity,'  and  its  greatest  length  from  north  to  south  being  thirty- 
A're  miles,'  whilst  its  greatest  ■width  from  east  to  west  is  twenty-nine  miles. 
PWih  its  'niost  northern  to  its  most  southern  point  the  distance  is  thirty-nine 
ndlei  and  ft'om  itsmostreastem  to  its  most  western  point  thirty-firo  mUes. 
It  has  a  superficies  of  about  720  square  miles,  and  is  divided  into  nine 
districts,  viz.,  Eivifere  du  Eempart,  and  Pamplemousses,  extending  from  coast 
ta<oa3t.in  the  north;  Port  Louis,  on  the  west  coast,  south  pf  Pamplemousses  j 
Blaoq,  on  the  east  coast,  ^uth  of  Eiyiejie  duKempart;  PJaiweB  Wilhehnsand 
Moka,  the  latter  Ij-ing  wholly,  and  the  former  .almost  wli^)Uyi;ifttl)S.j?it<^ 


'Bik6WRiV6fi'hii  tW'^m^  ^OftSt.-^'freBt  <if  PtoiiioS'  WilhelMs ;  (S*aTid  tortj  oh 
thte^'eaSSiilia  gdrfth-'eaSb'toaSti';  aild'Sfe^femlH'tiii'tlib  soutJt  doBsfc''i  vlijini;  (,oi 
'''1'"'th4  p'riicipal  fdatui-e  ih  tllSJ  Wt*<*iiiaton'-<if^&«f  iSlSHid  i9,tba^  if'deAli^ 
te'a  ctsntril'  talsleiltalai'Maiich'is  isepdktta!  froifi  thfe  pWiflsOil'&iid'nefti'ltiM 
ffoffl't, '  in!  kbrkt/  plaois '  'by  lofty  itioiui tains, '  in  '6tii6ri' ' 'by  Bt^ep  priJfcipiebs,  aiid 
in'bfHei^  ijy^biTJ  gwdaftl/lSut  stiU  rapid,  desSeiits.''Thiii  taMeijla<id  occnpiSA 
Nearly 'the"wM'eoi'Mok* 'an*  Haike^'WiiHeiliiSi't6geffie*''^Uh;'4hef'toldi'^ 
iiilW  piirta  of  El^Ctj;-  Grahd-  'Porf/Mvaiinb;  JBS\'4R"  Itt*'<*iife^ 

rijge-  -n'ldcli  is'flfe principal  >sT!ii;eiaiea'oi'the  'i3iaii3,"tfiffetfd^'iii'^''aSt.l)yi 
north'  direction,  fi-oin'the'SavarilQcf'tnOulitaius  in'  'tM''80iitlJtd  'tijb'li(irttei^ 
limits  of'  Slota,  oTOr  a  distance  <jf about-  Wi^aty  ■t^OeS,  %xiiifMi'&i4"fkiibSi 
laiid  itself,  is  ikbBtefeVated'iii  th(?  soiltbt*!'  haOf;  '■'#ifom-ihik«d|i3'th6=gf6Aa 
siopos'W  kHM^iS, 'fe)iS(flmj{ '       ' «M*  tlifere;''a1i 'lligfaty  Bf  ■  760'  td  '1'406  istef 

are'  abruptly  sepaiTatcd  feom  tlle-littoral  plaitis,^e\'t!nil'Hiliidred^^df'fefet  MO^ 
tlieih  by  almost  pdiilendictilaffcllfi^.-  -The  more  gradual  asdtet  in'{ht)'itit6i'-fai^ 
betwetH'  'tM"mo^ilitailiSj '  'tbriilncinbM'ai "  ffiorfc''  diktaiicfc^'  fioU'te  *e4,"t(ti!(i 
iliiitinWir  ■lip''ta'id^fe'(^  I269'to-'18CIO  f6^fr,'fic«i  ■^M'(!h''iai^fteWa  Jirfflla? 
dMc^i^  fb'th6'6^J)dSitb  cbak.'-'*rHS'riiMray-'*fft)in  Pbiri'  liSuWU'ttife  is^'W 
iiaiibobrg  on-t'IiB  ba^t  cbdst,  crosses  tKe  table'-lSild  iii  tiib  dfre'btibn  tff -Tf.fW? 
tb  S.  E;,  and  tiic  hdgixts  of  the  statibris,  dotctihined  by  levelling,  shoW  'mS 
ascent  and  descent  in  tbat  part  of  the  island.  Thug,  at  four  miles  ftbiii''PM'6 
Louis,  the  elevation  is  392  feet;  at  eight  miles,  923  feet;  at  eleven  miles, 
iSMl  i^ii  '^'ii  ffitfeeai'nfliasj'c About  .half.-WaJsi^  1822febt;''theiliaeitfien 
d^^cends'toi  1000  feeb )  at  4#elv6; niiiles,  559;  f eot  at/fsovdn  mile?,  1  (u>^  1  gSS;  f ee^ 
fiva ; miiesi  fi^m  Mahe^wvffg-, : ) <fj-eni§rajly,. iip^eyffr,,fix^  ftablp-la^^  is  a^jjar^^e^ 
fcopi,fip,^ttora}|,J.J^oy,ftepj^^.^;^pm 

fF°?PfJr?Jfiiioo  ■'jahd  ^okh-.i  odl  "10  oiiio?  'lo  xtoija  rjZ'j  or!)  sh'nr  .1rAi 

"(1.)  The  Port  l^m3groiip,,»^,^§;^fijrth,-iy^^ 
runs  about  t-wclve  miles  in  an  east-ljy-north  direction,  at  four  to  eight  mile's 
tete*hei6ea;s#  [-(Th4eh:a-aiig?Sffrojji  ]fipQ,^o^2fpp  if:Qt  bi.,^^^  j,. .. 

s )i'l(2t)- Black Eivfer  and  Savanna  g^Qi(p.Q0n4#ing/0f  ft  ges^^ 
and'  elevated '  ridges,  froin  10 00  ,  to  1  iSOOQ  :f eofe  labgv^i ;tlig se^l^jv.elj, str^itf^hjijag, 
itregulariy  about  twenty  jnilcs  to  the  rSOuthwar^raJpng:  tjie  jjV]B?t,  CD^t^an(| 
tiien-aiboufc'  fourteen  imiles  along  theisonth-j^oast,  the  gwateat:  ^iatftnfiB  ,fjt9)q^ 
thb  'BCa  liot'  exceeding  six  miles,  while  1  im  mailyj  jplaoaPstJiSicilS^BO^.sfttft 
mbttataifls  OrBteep  cliffs  are  close  to  the  shbse."ji.''fr.  io  Mbilnqii?,  j;  k's.d  JI 
''*«»X3>y  'Ke'0farMj  Port  and- Fkeq  igroup.  te 

tStte  heigKtbi'l^OO-to  2-i!(S0feet,  aiidebilsistiiigof  three  fcaSn'ohainsirUmiini^ 
lieally"j)arkffeP  to  bottb  atibtHer^i''^  -^efetbriy  directlori,' the  prindpal  phaiii 
tPif  «'l^9<rt'fi}bi^«B! fciteS^iingf^wl  vdihm  .  /Uuiif  aui  /I  isitid  uiU  ,iaIoi£ 
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"  Most  of  the  main  chains  send  off  branches,  which  fonn  a  succession  of 
valleys  and  gorges  opening  towards  the  sea.  The  upper  portions  of  the 
mountains  and  elevated  ridges  are  generally  composed  of  hare  rock,  present- 
ing here  and  there  the  appearance  of  lofty  cones,  peaks,  turrets,  and  serrated 
ramparts." 

"  Between  the  hases  of  the  mountains  and  the  sea  there  are,  more  or  less, 
all  round  the  island,  low-lying  and  nearly  level  plains.  Riviere  du  Eempart 
and  Pamplemousses,  north  of  the  Port  Louis  mountains  and  portions  of 
Flacq,  are,  comparatively  one  extensive  plain,  the  greatest  elevation  attained 
by  the  railway  which  passes  through  them  being  only  329  feet,  at  a  distance 
of  six  miles  from  the  sea." 

"  The  island  is  drained  by  a  gi'eat  many  rivers  and  streams,  the  largest  of 
which  take  their  rise  on  the  table-land  receiving  in  their  courses  numerous 
tributaries  from  the  mountains,  and,  as  they  flow  onward  through  deep  wooded 
ravines,  forming  in  some  places  picturesque  waterfalls.  They  aU  vary  in 
volume  according  to  the  season,  and  occasionally  some  of  them  become  quite 
dfy." 

"Both  in  the  interior  and  near  the  coast  there  are  lakes,  marshes,  and^-- 
Bwamps.  The  principal  of  these  are  the  Grand  Bassin,  in  Savanne,  at  an 
elevation  of  2000  feet  and  covering  a  superficies  of  thirty  to  forty  acres;  the 
Mare  aux  Vakois,  on  the  confines  of  Plaines  Wilhelms  and  Black  River, 
about  1900  feet  above  the  sea  level,  and  having  an  area  of  about  1200  acres, 
the  Mare  aux  Lubines,  and  others  in  the  lowlands  of  Flacq,  a  number  of 
marshes  in  the  lower  parts  of  Grand  Port,  and  several  ponds,  swamps,  and 
marshes  near  the  sea  in  Black  River  and  in  the  neighbourhood  of  Port  Louis. 
It  need  scarcely  be  remarked  that  tho  volume  of  water  in  these  lakes  and 
marshes  varies  with  the  rainfall." 

"The  island  is  of  basaltic  formation,  and  the  soil  in  many  places  is  highly 
ferruginous.  The  surface  of  tho  ground  is  usually  covered  with  loose  stones; 
but  hero  and  there,  particularly  on  the  table-land,  there  are  tracts  of  free 
soil,  many  feet  deep,  in  which  no  stones  occur,  and  in  other  places  patches  of 
solid  sheet-rock  as  flat  as  a  paved  floor.  Deep  ravines  and  subterranean 
caverns  abound  in  various  parts." 

"At  one  time  nearly  tho  whole  island,  was  covered  with  dense  forests, 
which,  within  the  last  twenty  years,  have  been  greatly  diminished.  Of  tho 
432,000  acres  forming  the  entire  superficies  of  the  island,  it  is  estimated  that 
there  are  still  80,000  acres  of  forest  in  a  more  or  less  dilapidated  state, 
150,000  acres  in  cultivation  (chiefly  under  the  sugar  cane),  110,000  acres  in 
pasture,  and  the  remaindef  Ifl  rock,  river,  and  moimtain." 
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','  I^articulars  of  the  nia^  stations  at  ^■yJuSjh  jthp,  jQl^qejrvatipiW  gJ]|TnTTiai^e^ 
in  thetwo  tables  below  were  taken  i.tj^B.,,,!,  ,„i„i;„.oOT 


STATIONa 


Mont  Choisy  .  i 

.  iriiiijli:  fiiiiji'.volo 

Labourdonnais., 

■■::!  !  '.i?  .»-rrri' 
Port  Louis  ,,. .,, 

Gros  Oailloux '.".1 

Beau  Sejour . . , , 

The  Braea  

in:  .■::iilir,-i-^, 


;  Height 
above ' 
Sea  Level. 


Feet. ' 

.50  : 

200 

'lia  hnii 
u  Hli%  ■ 
n'tlliSO'ft 

',  ''930  " 

to  'irnoE 

1250 

■  31, 


T  I 


Distancci 

from 
East  Coast. 


J. ,,-7  .■: 


iniyc^rn'ji 


h  >1 


5 

T)7ii  vn. 


19 


lIHstanoei 

from 
West  Coast 


Heigbtof! 

Gauge 
above  Grnd 


6 

ar.  jBtP 


iaches 


)0  toe  ,1 
7 


ni/  iti 


■I  Iq 


orao'i 
'A'odi 


- 'V  „-.;.- 


■'gorfW' 
Gauge. 


hnr.',' 

F.-r.iifT.'n(.'") 
fllaisher 


Ol  [1 


i» 

ai  oAi  a 

T.Ti  ■■'.V't 


Braaddari 
of 


¥is'.'kths 
l.fir:,.ei 

Iff;  .poj^n 

iirgy.fg  1( 

?i  9ff  r  " 

5  0, 

6  -  On! 

.-'.■',TJ  v/ 


Annual  march  of  the  Ittitnf all. —Sinne  rainfall  depends  upon  evapotatidn, 
and  evapora'tiori  upon  tempsraturei,  Ve  should  expect  find  in  an  island  Hcb 
Ilauritins-a  close  connectioii  between  the  rainfall  and  the  temperature  ;-  and 
the  tabMs  show  thill;  ^ftcE^a'Coiinectiim'exStsi'-'Tiitife, ■ft6iii''rkblb'I? 
•Which  gives  thO'rfeultS  of  six  feais  observation'  (I'SSSlSS,)'''*™  life  ^SidsSfSl 
Port  Louis,'  we  find  that  the  rainfall  increases  0-5  inches  iri'SeiAcmbt*'tici'S-3 
inches  in  February,  and  that  with  the  exceptiife'of 'a^sAisQI'^^SSSe^  'jan^j 
it  decreases  from  February  to  September."  "  '^^'"^'^^  ^'^'^  "''''^"■'n 
v*(fEhitnig'"fhfe4iext  6ight  years  '(1859-66,)  the  observations  dt  Tort 'Louis 
were  taken  at' the  ObsetratOryj  about  400  yards  cast  of' the  fbrm&r  IStatiei^ 
and  at  40  feet  above  the  ground,  and  the  results  which  are  giiijil'iii  TaWe'll 
(p.  656),  show  a  similar  progression.  In  place,  howeve*;  &f  s.  terideflcy:  tb  a 
second  maximum  in  June,  we  find  a  smaU  but  weU  marked  second- inaadmum 
in  August.  From  September  to  February  the  mean  raittfall  iricreaseS  fronl 
0-4inehes  to  1 3-3  inches,  from  which  it  decreases  to  0-8  inchdS  in  Jutfe;  it 
then  increases  to  2-1  inches  in  August,  from  *hieh'  it'  falls  tb'  0'4  incKM 
in  September."-;  :i  .:->-^..l'<  oiO  ^•.;^;^n(^rl'i  yjctr'  -^Ai  ^nrOTr.-.r  ^t:-:;;  OiMi.t?* 
"Turning  nowfto  TablB  mi<j.y64??)^'«*iilifehOWtHaJfraaifi;«  fit*  jmasH 
obsorvationa  in; different  p-orts  of 'theiislandl  wfa  find  c!a  csaatly!  similar 'tttSrth', 
both  for  each  station  and  for  all  the;  stations  tliesii'CoUeiStiTBlyi  'OTXfr  'thS 
parts  of  the  island  represented  by  the  gauges,  the  rainfall  increases  from  2-0 
inches  in  September  to  12'9  inches  in  February;  it  afterwards  decreases 
to  2'8  inches  in  June ;  it  again  increases  to  4-9  inches  in  August  and  then 
falls  to  2-0  inches  in  September."  2  y 


Table  I. — Rainfall  at  Port  Louis,  from  January,  185S,  io  Becemler,  1858,  inclusive, 
on  the  ground,  and  ahout  8  Jeet  above  sea  level. 


YEAES. 

Jan. 

Feb. 

March, 

P 

±^i.a,y . 

June 

duly. 

A  * 
ixU^UStj. 

Sept. 

XT 

Dec. 

Means. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

1853  .. 

4-4 

5-8 

4-5 

6-9 

6-8 

8-1 

0-8 

0-9 

0-7 

0-5 

0-7 

0-6 

39-8 

1854  .. 

4-1 

10-9 

3-7 

12-1 

1-3 

0-9 

0-7 

0-3 

0-1 

0-6 

0-5 

4-0 

39-4 

1855 

6-7 

17-4 

8*2 

2*1 

0"6 

9-4. 

U  o 

1  •! 
1  1 

0*6 

V  0 

1*3 

l"l 

42'7 

1856 

0-7 

10-5 

10-5 

3-5 

2-3 

0-3 

0-9 

0-7 

0-1 

1-9 

6-2 

9-5 

46-2 

1857  .. 

13-5 

7-6 

6-4 

2-4 

0-2 

0-9 

0-7 

0-4 

0-9 

0-6 

4-4 

5-5 

43-4 

1858  .. 

13-4 

3-7 

3-5 

3-1 

1-3 

1-1 

1-1 

0-7 

0-6 

0-8 

1-8 

4-2 

35-3 

Means. . 

7-1 

9-3 

6-1 

4-8 

2-1 

2-3 

0-8 

0-7 

0-5 

0  8 

2-3 

4-1 

4M 

Table  II. — Bainfall  at  Port  Louis,  from  January,  1859,  to  December,  1866,  inclusive, 
at  40  feet  above  the  ground,  and  about  J/7  feet  above  the  sea  level. 


YEARS. 

Jan. 

Feb. 

March. 

April. 

May. 

Juno. 

July. 

August. 

Sept. 

Oct. 

Nov. 

Doc. 

Means. 

1859  .. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

2-3 

8-2 

7-9 

6-9 

6-5 

0-9 

0-6 

3-2 

0-2 

1-3 

0-0 

7-2 

44-3 

1860  .. 

14-7 

13-6 

7-6 

1-3 

1-3 

0-4 

0-8 

2-2 

0-4 

0-5 

0-2 

2-3 

45-2 

1861  .. 

5-4 

46-6 

2-5 

3-2 

3-7 

0-9 

0-4 

1-8 

0-0 

0-1 

2-2 

2-0 

68-7 

1862  .. 

4-0 

4-7 

6-9 

1-8 

6'8 

0-6 

0-6 

I'D 

0-3 

0-6 

0-8 

11 

28-4 

1863  .. 

9-5 

10-9 

3'4 

1-5 

0-7 

1-7 

0-7 

0-3 

0-7 

1-2 

0-4 

2-4 

33-4 

1864  .. 

2-3 

5-8 

2-9 

1-9 

0-S 

0-3 

1-5 

3-9 

0-4 

0-8 

1-9 

1-8 

24-1 

1865  .. 

3-3 

15-5 

3-2 

0-8 

0-2 

0'8 

2-4 

3-3 

0-6 

0-8 

1-8 

12-1 

44-7 

1866  .. 

5-4 

2-5 

3-8 

4-8 

1-2 

0-4 

0-4 

0-7 

0-4 

0-2 

0-0 

0-8 

20-6 

Means.. 

5-8 

13-5 

4-7 

2-6 

2-6 

0-8 

0-9 

2-1 

0-4 

0-7 

0-9 

3-7 

38-7 

Mean  MontMy  and  Mean  Annual  Rainfall,  at  Nine  Stations  in  Mauritius, 
derived  from  Five  Years'  Observations  {1862-66). 


STATIONS. 

Jan. 

Feb. 

March 

April. 

June 

.Tiilv 

Aii0* 

Sept. 

Oct. 

Nov. 

Dec. 

Ina. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Hont  Choisy  •                 •  >  •  • 

8-8 

12'2 

5-8 

2-8 

4.3 

1"8 

2'2 

4-3 

1'4 

1*4 

0"9 

6"6 

51*5 

Les  Eochers  

8-9 

10-6 

6-9 

3-6 

3-7 

1'7 

2'3 

3-1 

1-5 

1-4 

I'l 

5*1 

50*1 

87 

12'3 

7-9 

5-0 

5'0 

2-8 

4-0 

6-2 

1'9 

2-4 

3.3 

8"3 

67*9 

11-3 

12'3 

7'3 

4'0 

5'5 

2-7 

3-6 

4-5 

1-7 

2-1 

2'1 

6"5 

63*6 

4-9 

7-9 

3-9 

2-2 

1-9 

0-7 

1-1 

1-9 

0-5 

0-7 

0'9 

3-6 

30*3 

4-1 

7-6 

4-3 

1-9 

1-9 

0'6 

0-8 

1-9 

0-6 

0-6 

0-7 

3-0 

28-0 

9-9 

16-2 

8-8 

4-9 

3-3 

2-6 

3-6 

4-4 

2-3 

2-2 

2-8 

9-1 

71*0 

8-1 

15-5 

9-4 

6-1 

2-5 

2-9 

3-2 

4-3 

30 

1-8 

2-9 

7-9 

67*7 

15-2 

21-4 

18-6 

12-8 

8-2 

8-1 

10-1 

13-5 

5-1 

6-0 

6-4 

17-3 

142*8 

8-9 

12-9 

8-1 

4-8 

4-0 

2-8 

3-4 

4-9 

2-0 

2-1 

2-4 

7-4 

63*7 
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Annual  Rainfall  at  Nine  Stations,  in  Maukithts, 
from  1862  to  1866  inclusive. 


Famplemonases. 

Rivi're 
du 

Port 

Black 

Plaines 

Grand 

R'part 

Louis. 

River. 

■Wilhelms. 

Port. 

& 

s 

YEARS. 

tCho 

a° 
■S  .o 
o 

p  o 

'3  ^^ 

irrato 
feet. 

Ciiillo 
Ofeet. 

tl 

:  Brae 

luny. 
Ofeet. 

Means. 

ss 

Is 

g§ 

1^ 

►a 

o 

u 
O 

H-" 

Ins. 

Ins. 

Ins. 

Ins. 

Ins 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

1862   

41-6 

41-8 

60-7 

52-2 

28-4 

25-3 

69-1 

69-5 

122-5 

55-7 

54-7 

64-3 

67-9 

70-7 

33-4 

33-3 

99-8 

81-1 

147-1 

72-6 

48-9 

42-7 

57-9 

67-2 

24-1 

24-2 

54-6 

70-6 

122-5 

55-9 

67-0 

60-9 

101-6 

87-6 

44-7 

36-6 

87-1 

78-8 

192-4 

84-1 

1866   

45-0 

40-8 

51-8 

50-3 

20-6 

20-7 

44-5 

48-7 

129-4 

50-2 

Means   

51-5 

50-1 

67-9 

03-6 

30-3 

28-0 

71-0 

67-7 

142-8 

63-7 

"  Generally,  therefore,  the  annual  march  of  the  rainfall  of  Mauritius, 
presents  a  double  progression,  having  two  maxima,  in  February  and  August, 
and  two  minima,  in  June  and  September.  From  September  to  January  (the 
warmest  month,)  the  rainfall  increases  with  the  temperature,  and  attains  its 
principal  maximum  in  February,  and  from  February  to  June  it  decreases 
with  the  temperature.  Instead,  however,  of  decreasing  with  the  temperature 
in  July  (the  coldest  month,)  it  increases,  and  continues  increasing  till 
August,  when  it  has  a  second  maximiun  before  attaining  its  principal  maxi- 
mum  in  September." 

"It  would  thus  uppear  that  notwithstanding  the  diminished  evaporation  La 
winter,  (temperature  being  regarded  as  the  principal  agent,)  the  low  tem- 
perature of  July  and  August  causes  a  more  copious  precipitation  than  takes 
place,  with  a  higher  temperature  and  greater  evaporation  in  May  and  June  ; 
or,  it  may  be,  that  the  increase  of  rain  in  July  and  August  is  partly  due  to 
an  accelerated  rate  of  evaporation,  in  consequence  of  the  strong  and  dry 
trade  wind,  wnich  then  agitates  the  surface-waters  of  the  surroimding 
ocean." 

"  An  examination  of  the  monthly  observations,  for  each  year,  will  show 
that  the  annual  march  is  subject  to  considerable  fluctuation.  Thus,  during 
the  fourteen  years*  observation  at  Port  Louis,  January  was  the  rainiest 
month /o!o-  times,  February  six  times,  and  March,  April,  May,  and  Juno  once 
each.  A  similar  but  smaller  fluctuation  occurred  in  the  epochs  of  the  other 
turning  points." 
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"At  other  stationa  during  the  five  years  1862-66  Bimilar  fluctuations 
occurred." 

"  These  fluctuations  are  partly  due  to  revolving  storms,  which  arc  attended 
with  torrents  of  rain,  to  the  action  of  opposite  winds  (either  general,  like 
the  S.  E.  trade  wind  and  N.  W.  monsoon,  or  produced  locally  hy  the  heated 
land  and  rocks,)  in  forcing  vapour  up  the  sides  of  the  mountains,  and  to 
thunderstorms,  which,  however,  are  often  rcferahle  to  the  same  causes.  On  six 
days  in  February,  1861,  for  example,  during  a  hurricane,  4773  inches  of 
rain  fell  at  Port  Louis ;  the  consequence  was  that  not  only  was  February 
the  rainiest  month,  which  it  ought  to  have  been  without  the  hurricane,  but 
that  the  fall  for  the  year  far  exceeded  the  mean  annual  fall.  Again,  during 
a  thunderstorm  in  the  night  of  the  24th  to  the  25th  of  May,  1862,  3-245 
inches  of  rain  fell  at  Port  Louis,  and  greater  amounts  at  other  stations,  so 
that  in  several  parts  of  the  island.  May  was  tho  rainiest  month  in  that  year." 

( To  be  continued.) 


WEW  METHOD  OF  CONCENTEATION  m  CUBA. 

A  correspondent  in  Cuba  states  that  a  new  apparatus  is  on  trial 
there  for  the  concentration  of  cane  juice,  which  the  inventor,  a 
Mr.  Sanchez,  calls  "a  machine  for  making  sugar  without  molasses." 
In  piinciple  it  is  similar  to  the  tray  in  Fryer's  Concretor,  tho 
concentration  hoing  performed,  by  passing  the  juice  from  the  mill 
over  surfaces  of  metal.  In  Mr.  Sanchez's  machine  there  are 
several  surfaces  or  trays  placed  one  above  another  and  heated  by 
steam ;  the  juice  flows  from  one  to  another  in  the  process  of 
concentration,  whilst  a  blast  of  cold  air  passes  continuously  over 
it  to  prevent  elullition  (wliich  Mr.  Sanchez  says  is  the  cause  of  the 
formation  of  molasses).  Between  the  first  and  second  surfaces, 
the  juice  is  passed  through  a  layer  of  animal  charcoal  to  decolorize 
it.  Sugar  is  produced  by  the  process  similar  to  concrete,  and 
polarizing  90  per  cent,  being  dry. 

A  correspondent  of  one  of  the  Cuban  papers  points  out  that 
Mr.  Sanchez's  iavention  (?)  has  no  claim  to  originality,  the 
principle  of  trays  or  surfaces  being  the  same  as  in  Mr.  Fryer's 
Concretor,  and  the  idea  of  the  blast  of  cold  air  being  due  to 
Mr.  Lconai'd  Wray. 
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SUGAR  BEET  CULTIVATIOIf. 


At  the  Lavenham  Earmers'  Club,  Mr.  Duncan,  the  proprietor  of 
the  sugar  factory  in  the  town,  said: — "  It  was  anticipated  that 
the  yield  all  over  Europe  -would  amount  this  year  to  a  milUon  of 
tons  of  sugar,  whereas  a  few  years  ago  it  was  only  300,000.  The 
quantity  of  roots  which  would  be  required  to  produce  that  amount 
would  be  18,000,000  tons;  which,  at  an  average  of  one-fifth, 
would  also  produce  3,600,000  tons  of  pidp  for  feeding  cattle. 
Taking  the  worth  of  the  pulp  at  12s.  per  ton,  that  would  be 
£2,160,000.  The  value  of  the  sugar  he  had  put  at  £27  per  ton, 
which  would  be  twenty-seven  mUlions.  In  addition  there  was  a 
large  quantity  of  molasses,  which  might  be  valued  at  £800,000. 
Thus  there  was  an  aggregate  amount  of  £29,960,000,  or  close 
upon  thirty  millions  of  produce  from  the  sugar  beet  all  over  the 
continent.  It  seemed  to  him  very  strange  that  England  should 
have  allowed  this  industry  to  go  past  her  entirely.  As  far  as  they 
could  see,  every  day  it  seemed  to  make  more  rapid  strides.  The 
quality  of  the  roots  had  been  completely  settled.  They  could 
grow  roots  in  this  country  far  better  than  in  France,  better  than  in 
Belgium,  and  quite  equal  to  Holland.  He  had  received  a  quantity 
of  roots  this  year  fi.-om  Buscot,  in  Berkshire,  which  had  given  by 
analysis  15-95,  or  nearly  16  per  cent,  of  sugar.  The  best  roots 
that  could  be  grown  on  the  continent  he  had  never  known,  to 
exceed  that.  That  showed  clearly  that  the  soil  in  this  country 
was  adapted  for  the  growth  of  beet  root.  He  also  argued  that  the 
growth  of  sugar  beet  and  the  manufacture  of  the  sugar  were 
beneficial  to  a  farm.  In  the  south  of  France,  where  a  sugar 
factory  was  built,  the  land  and  the  farming  was  very  good,  but 
about  ten  miles  from  that,  where  there  was  no  sugar  factory, 
there  was  a  different  class  of  farming,  and  everything  was  poor. 
The  reason  was  they  had  no  manure.  If  they  had  no  market  for 
the  roots,  they  only  senxd  for  feed,  but  if  they  had  a  sugar  factory 
they  would  produce  a  large  quantity  of  pulp  after  having  been 
there;  the  cattle  must  be  kept  some  time  or  other,  the  manure 
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must  be  made,  and  the  manure  made  com.  Com  and  beet  root 
would  thrive  together.  Whereyer  they  had  a  beet  root  sugar 
factory,  it  was  well  known  that  the  land  would  double  and  treble 
its  value.  The  gi-owth  of  com  had  been  immensely  increased,  and 
the  amount  of  cattle  produced  On  the  land  had  been  increased  also. 
This  season,  the  farmers  had  very  large  crops  of  roots  of  all  kinds, 
and  plenty  of  hay,  and  aU  food  stuffs  wore  cheap.  The  great 
advantage  of  the  pulp  from  the  sugar  beet  was  that  there  was  no 
necessity  to  use  it  the  same  year  it  was  made.  They  could  keep 
it,  and  it  would  be  very  much  better  for  food  another  year.  At 
the  present  time  he  had  a  lot  of  bullocks  eating  the  pulp  of  roots 
grown  in  1868,  and  manufactured  in  1869.  He  considered  that 
new  pulp  was  not  nearly  so  good  as  pulp  that  had  been  kept  for 
some  time  and  matured.  Sugar  pulp  that  had  been  kept  was  more 
soluble  in  the  stomachs  of  the  oxen,  whereas  new  pulp  was  harder 
and  more  indigestible." 


THE  COOLIE  QUESTION  IN  JAMAICA. 


Some  months  ago  there  appeared  in  The  Sugar  Cane  a  series  of 
resolutions  which  had  been  adopted  at  Meetings  of  the  Planters 
in  Jamaica,  and  laid  before  the  Govemmcnt,  in  favour  of  a 
re\-ision  of  the  laws  relating  to  Coolie  and  other  emigrants.  A 
Select  Committee  was  appointed  to  consider  these  resolutions,  and 
their  Report,  as  laid  before  the  Legislative  Council,  has  been 
forwarded  to  us  by  our  Jamaica  correspondent';  but  its  publication 
has  unavoidably  been  delayed. 

After  refcn-ing  to  the  main  points  dwelt  upon  by  the  Petitioners, 
the  Report  thus  continues  : — 

"  With  respect  to  the  gi-owing  disposition  on  the  part  of  the 
native  labourers  in  the  agricultural  districts  to  withdraw  their 
services  from  estate's  work,  and  to  the  insufficiency  of  the  supply 
of  native  labour  to  keep  in  cultivation  the  present  area  of  land 
under  cane  culture,  both  which  points  are  pressed  with  much 
urgency  by  the  petitioners,  the  Committee  have  to  ask  attention 
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to  the  Ecport  of  the  Commissioners  appointed  in  1867  to  cnquii-c 
into  the  system  of  Coolie  Immigration  from  India  to  this  island, 
•which  was  presented  to  the  Board  in  the  month  of  Octoher  of  that 
year.    On  these  two  points  the  Commissioners  wrote  thus  : — 

"' The  desire  which  the  Creoles  have  constantly  shown  since 
the  abolition  of  slavery  to  make  themselves  independent  of  em- 
ployment on  estates  by  purchasing  and  cultivating  land  on  their 
ovm  account  has  been  so  generally  realized  that  the  number 
remaining  in  sugar-growing  districts  is  quite  inadequate  to  supply 
that  continuous  labour  which  is  required,  more  especially  as  they 
generally  retire  to  the  cultivation  of  their  own  plantations  at  the 
time  when  favourable  seasons  render  their  services  necessary  for 
the  planter. 

"  'It  appears  clear,  therefore,  that  no  dependence  can  be  placed 
in  future  on  the  Creole  population  of  this  island  to  support  the 
cultivation  of  estates,  and  that  without  an  immediate  importation 
of  other  labourers  it  will  be  imposible  to  maintain  even  the  present 
low  standard  of  exports,  upon  the  increase  of  which  the  material 
interests  of  the  Colony  largely  depend. 

"  '  The  adoption  of  the  Coolie  immigration  for  labourers  upon  an 
extended  scale  appears  the  only  alternative  to  relieve  the  agricul- 
tural interests  from  this  position,  and  to  benefit  the  island 
generally.' 

"  On  the  next  point  urged  by  the  petitioners  that  all  classes 
participate  in  the  advantages  consequent  on  the  introduction  of 
indentured  labour,  it  is  unnecessary  for  the  Committee  to  dwell,  as 
they  are  not  aware  that  there  is  any  difference  of  opinion  on  the 
point  that  the  community  at  large  cannot  fail  to  derive  advantage 
from  the  creation  and  circulation  of  wealth  through  the  extension 
of  cultivation. 

"  The  Committee  now  approach  the  last  and  most  important 
point  submitted  for  their  consideration,  viz.  :  on  whom  the  cost  of 
the  introdction  of  indentured  labour  should  fall  ? 

' '  The  producers  of  articles  of  export  have  been  held,  whether 
they  employ  indentm-ed  immigrants  or  not,  to  benefit  in  some 
measure  by  the  immigration  system,  even  in  regard  to  the  fii-st  five 
years  of  the  immigrant's  residence,  and  there  can  be  no  question 
that  all  producers  of  articles  of  export  benefit  equally  by  the 
system,  so  far  as  the  last  five  years  of  the  immigrant's  residence 
are  consemed,  when  he  becomes  a  free  labourer ;  and  it  was  by 
these  considerations,  it  may  be  assumed,  that  the  Legislature  of  the 
island  was  guided  when  it  appropriated  the  export  duties  solely  for 
the  purposes  of  immigration,  and  this  opinion,  so  far  as  producers 
of  sugar  and  ram  are  concerned,  was  referred  to  in  1869,  when  the 
last  measure,  dealing  with  immigration  matters,  Law  34  of  1869, 
was  placed  on  the  Council  table. 

"Since  the  passing  of  Law  17  of  1868  the  charges  heretofore 
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borne  by  the  general  revenue  under  the  Act  22  Vic.,  cap.  1,  for 
the  maintenance  of  the  immigi-ant's  colonization  and  return  passage 
fund,  have  been  defrayed  from  the  moneys  belonging  to  the 
immigration  fund,  and  at  the  present  time  no  portion  of  the 
expenses  connected  with  the  Immigration  Department  is  defrayed 
from  general  revenue. 

"  The  revenue  for  immigration  purposes  consists  of  receipts  from 
the  export  duties,  the  capitation  fees,  payments  by  employers  of 
Coolies  for  the  maintenance  of  sick  Coolies  in  Union  Hospitals,  and 
the  proportion  of  rent  charged  on  employers  of  Coolies  for  the  Union 
Hospitals.  These  receipts,  for  the  present  financial  year,  may  be 
taken  in  round  numbers  at  £30,000.  The  expenditure  on  the 
other  hand  for  departmental  expenses — ^Union  Hospitals  and 
Depot,  Medical  Attendance,  return  passage,  and  colonization  fund, 
and  interest  on  the  Immigration  Loans  may,  in  the  present  financial 
year,  be  put  at  an  amount  very  little  short  of  £29,000  ;  so  that 
there  can  be  said  to  be  nothing  really  available  from  the  present 
financial  years'  Immigration  Eevenue  for  the  cost  of  the  in- 
troduction of  further  immigrants.  Had  the  number  indented  for 
in  this  season  been  supplied,  the  costs  of  their  introduction  -would 
have  been  fully  £48,000. 

"  Under  the  powers  given  in  the  22nd  Vic.  cap.  3,  '  An  Act  for 
Eaising  Funds  to  Defray  the  Expenses  Attendant  on  the  Intro- 
duction of  Immigrants  into  this  Island,'  the  Governor  is  authorised 
to  raise  by  loan  in  anyone  year  a  sum  not  exceeding  £50,000, 
but  the  aggregate  of  the  moneys  to  be  thus  borrowed  is  limited  to 
£150,000;  already  £36,000  has  been  raised  under  the  statute, 
and  £10,000  wUl  have  to  be  borrowed  for  the  expenditure  incurred 
in  the  present  year  for  the  introduction  of  East  Indian  immigrants. 
In  the  ensuing  year,  should  the  number  applied  for  (three  thou- 
sand) be  supplied,  the  cost  of  their  introduction  will  not  be  under 
£60,000,  and  to  meet  this  call  recourse  will  be  necessary  to  the 
full  extent  of  the  boiTowing  powers  under  the  Act. 

"  It  is  therefore  evident  that  the  power  of  borrowing  under  this 
Act  will  be  ere  very  long  exhausted,  and  together  with  the  failure 
of  the  funds  to  continue  the  introduction  of  immigrant  labour,  will 
also  assuredly  arise  a  deficiency  in  the  immigration  revenues  in 
meeting  the  curi-ent  charges  for  the  maintenance  of  the  immigra- 
tion system,  and  whatever  that  deficiency  may  be,  the  general 
revenue  stands  pledged  to  supply. 

"  This  point  deserves  serious  consideration,  and  should  be  taken 
into  account  when  dealing  with  the  question  of  supplementing  the 
revenue  for  immigration  pui-poses  by  further  receipts  to  be  di-awn 
from  the  general  revenues  of  the  colony.  And  in  connection  with 
this  subject,  it  should  be  remembered  that  employers  of  immigrant 
labour  receive  now  indii-ectly  no  small  advantages  from  this  guar- 
antee of  the  general  revenue,  both  in  the  rate  of  interest  at  which 
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the  moneys  for  immigi-ation  purposes  have  been  raised,  and  also 
from  the  circumstance  that  in  the  ahsence  of  any  such  guarantee 
these  moneys  could  only  be  raised  on  such  personal  security  as 
they  might  have  to  offer. 

"While,  therefore,  general  revenue  contributes  at  present  indi- 
rectly, and  at  no  very  distant  day,  should  the  demand  for  this 
class  of  labour  remain  as  at  present,  will  have  to  contribute  directly 
to  the  expenses  of  immigration,  the  Committee  cannot  but  admit 
that  much  -sveight  attaches  to  the  argument  of  the  petitioners  that 
the  Coolie  immigrants  who  elect  to  settle  in  the  island  add 
materially  to  the  stability  of  the  colony,  by  the  pci-mancnt 
addition  given  thereby  to  the  labouring  portion  of  the  population. 
There  are,  at  the  present  moment,  as  many  as  2292  unindentured 
Coolies  employed  on  estates  where  there  are  indentured  Coolies, 
the  sub-agents  not  having  access  to  ths  other  estates  are  unable  to 
state  the  total  of  the  number  so  employed  in  the  island. 

"From  a  recent  return  of  the  Acting  Agent  General  of  Immi- 
gration it  would  appear  that  about  one-third  of  the  Coolies  entitled 
to  return  passages  elect  to  return  to  India,  the  other  two-thirds 
electing  to  remain  as  permanent  settlers  in  the  colony.  Taking 
this  average  for  his  guide,  the  Acting  Agent  General  assumes  that 
between  1872  and  1882  the  number  of  Coolies  likely  to  accept  the 
bounty  and  remain  in  the  colony,  will  be  four  thousand  three 
hundred,  and  allowing  the  rate  of  bounty  at  twelve  pounds  ahead, 
there  will  bo  required,  in  the  course  of  the  next  ten  years  for 
bounty  money,  the  sum  of  £51,600 ;  and  the  Committee  ai-e  pre- 
pared to  support  the  petitioners  thus  far  in  the  memorials  they 
have  presented,  that  the  bounty  payable  to  Coolie  immigrants  who 
elect  to  settle  in  the  island  be  defrayed  out  of  the  public  funds. 

"  When  the  present  powers  of  raising  monies  for  the  introduction 
of  immigrant  labor  under  the  existing  statues  are  exhausted,  the 
contribution  to  the  Immigration  Fund  necessarily  to  be  made 
from  general  revenues  will  not  be  inconsiderable,  and  in  the  present 
uncertainty  as  to  the  extent  of  that  contribution,  as  also  to  the 
uncertainty  whether  the  demand  for  immigrants,  fitful  aud  iiTcg- 
ular  as  it  has  hitherto  been  in  this  colony,  will  continue  as  at 
present,  more  especially  when  the  cost  to  the  employer  cannot  fail 
to  be  higher  than  at  present,  and  when  also  the  price  of  the  staple 
articles  of  export  may  chance  to  be  lower,  the  Committee  are  not 
prepared,  under  prayer  of  the  petitioners,  that  the  cost  of  the 
introduction  of  labour  be  further  lessened  to  the  employer  of  that 
labour,  at  the  expense  of  the  public,  than  to  the  extent  they  have 
already  reccommended  in  the  report  now  submitted." 
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BARBADOS. 


The  Tveathcr  since  the  beginning  of  the  month  has  been  all  that 
the  planters  could  wish.  The  raia  has  been  heavy  and  continuous, 
almost  every  night  a  heavy  shower,  with  no  great  wash.  It  will 
do  much  for  those  estates  where  there  is  stUl  hope  of  a  crop,  but 
there  are  many  who  have  not  even  a  hope  of  the  sort,  such  a 
trying  season  we  have  had.  These  are  mostly  the  estates  on  the 
sea  coast,  from  East  point  in  St.  Philip  round  by  the  light-house, 
and  all  along  the  Leeward  coast  in  St.  James,  St.  Peter,  and  St. 
Lucy,  to  the  Cove.  The  last  two  parishes  and  the  southern  part 
of  St.  Philip  have  suffered  most  severely,  the  rainfall  to  the 
present  being  less  than  thirty  inches.  In  the  Central  District  in 
part  of  St.  George's  and  in  St.  Thomas,  and  on  the  highlands,  the 
crops  are  low  but  vigorous,  and  if  the  rains  keep  up,  a  fair  return 
may  be  looked  for. — The  West  Indian. 


NEW  PETRrFYIKG  SILICATE  PAINTS. 

By  the  general  mtroduction  of  theae  now  paints  whito  lead  bids  fair  to  ho 
permanently  superseded  for  many  purposes  to  which,  it  has  hitherto  heen 
exclusively  applied.  In  the  first  place  they  are  cheaper,  always  an  important 
consideration ;  in  the  second  place,  the  peculiar  form  of  silica  which  they 
contain  renders  the  surface  of  any  ohject  covered  with  them  indestructible, 
causing  the  substance  of  the  paint  to  petrify.  From  their  non-chemical  action 
upon  metals  they  atford  thorough  protection  to  iron  ships,  whether  they 
happen  to  be  submerged  or  not.  This  should  be  good  news  to  Mr.  Goschen 
and  his  subordinates  at  the  Admiralty.  Even  already  the  authorities  are 
trying  the  new  compound,  the  example  of  the  MilwaU  Dock  Engineering 
Company  having  been  followed  by  the  Indian  Govermnent  Dock-yards, 
Austrian  Lloyd's,  Trinity  Board,  Egyptian  Government,  and  other  public 
Companies.  For  once,  then,  red-tape  and  circumlocution  have  not  been 
allowed  to  obstruct  a  valuable  improvement.  The  paint  tested  when  dry 
contains  94  per  cent,  of  pure  silica.  Mr.  G.  N.  WiUiams,  Halecliffe, 
Warrington,  writing  in  November  last,  says,  "  I  put  two  coats  on  a  piece  of 
wood,  and  the  same  on  a  piece  of  iron.  When  dry  these  wore  put  into  tho 
pan  of  strong  chloride  of  calcium,  which  was  gradually  raised  to  the  boiling 
point  240°  to  250°.   It  was  kept  at  this  heat  for  about  three  hours,  and  then 
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cooled  down.  A  day  or  two  afterwards  they  were  again  exposed  to  the  same 
process,  and  though  the  paint  has  lost  its  brightness  it  seems  quite  un- 
injured." So  much  for  its  capacity  to  stand  heat  without  blistering.  The 
LiTerpool  Assay  Office  bears  this  unequivocal  testimony,  that  "  the  paints 
made  with  this  substance  will  stand  any  climate,  and  we  believe  them  to  be 
superior  in  all  respects  to  white  lead."  Accordingly,  we  may  anticipate  that 
the  resources  of  the  Silicate  Paint  Company,  who  enjoy  the  sole  right  to 
work  the  mineral  deposit  in  North  "Wales,  will  soon  be  over-taxed  to  supply 
the  demand.  The  same  manufacturers  have  adapted  the  material  to  house- 
hold uses,  the  principal  of  which  is  the  cure  of  damp  walls  by  a  covering  of 
a  solution  of  silica,  which  is  free  from  water-glass  and  renders  impervious  to 
weather  all  kinds  of  brick,  cement  stucco,  and  masonry.  Not  iu  shipbuild- 
ing alone,  therefore,  but  also  iu  domestic  comfort,  this  new  agent  will 
assert  its  beneficient  powers. — British  Trade  Journal. 


Berldt,  24th  Notesibee,  1872. 
To  XHE  Editob  op  "  The  Sugab  Gaxe." 

Sm, 

Observing  that  the  use  of  the  Concretor  as  an  adjunct  to 
the  vacuum  pan  has  lately  been  mentioned  in  The  Sugar  Cmw,  I 
thought  that  some  particulars  of  my  opinion  of  its  use  in  this 
connection  may  be  of  interest  to  your  readers. 

My  Concretor  is  of  the  L  size,  and  has  been  at  work  since  the 
spring,  1869,  on  my  estate  in  Salvador,  Central  America,  con- 
centrating cane  juice  to  a  synip  of  about  30°  B.  for  the  vacuum 
pan,  and  I  find  that  the  megass  from  about  3500  gallons  of  juice 
is  required  to  concentrate  8000  gallons  from  10^°  B.  to  30°  B. 
The  quantity  of  juice  that  the  Concretor  •srill  so  concentrate  is 
about  1000  gallons  per  hour.  The  Concretor  has  to  be  kept  very 
clean  and  the  megass  used  has  to  be  very  dry.  The  syrup  obtained 
by  the  Concretor  is  in  quality  far  superior  to  that  concentrated 
in  open  pans. 

I  am,  Sir, 

Tours  respectfolly, 

Te.  BoGElfi 
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COLONIAL  EXPOETS. 
(From  LicMs  Monthly  Circular. J 
MAURITIUS. 


Fkom  1st  Auo.  to  17th  Sept.  1872. 

Tons. 

To  England   4,229 

,,  France    3,796 

Australia    5,570 

,,  New  Zealand   615 

,,  Cape  of  Good  Hope. .  164 

,,  Bombay   — 

,,  Other  Ports    4 


Total   14,378 


1871. 

Tons. 
5,114 
1,898 
3,692 
223 

4,752 
799 

16,478 


1870. 

Tons. 
611 
438 

2,432 
354 
183 

5,209 
123 

9,350 


HAVANA  AND 
Feom  1st  Jan.  to  4th  Oct, 

To  Groat  Britain  

,,  United  States   

,,  Spain  

,,  France  

,,  Northern  Europe  

,,  Southern  Europe  

„  Other  Ports  

Total  

Stocks  in  Havana  and  Matanzas  . . 


MATANZAS. 

1872.  1871,  1870. 

Tons.  Tons.  Tons. 

139,361  ..  62,866  ,.173,815 

197,510  ,.163,744  ,,171,370 

35,407  .,  44,060  ,.  57,247 

21,835  ,,  11,080  ,,  43,960 

12,679  .,     8,315  ,,  10,195 

960  ,,       547  ..  3,410 

4,921  ,,    3,069  ,,  8,045 


412,673     293,681  468,042 


44,247  ,,  50,847  ..  33,332 


BAHIA. 

IsiOcT,  TO  30th  Sept.  1871-72.    1870-71.    1869-70.  1868-69. 

Tons.  Tons.  Tons.  Tons. 

To  Europe    43,561  ,.  45,340  ,,  30,346  ,,  35,604 

„  United  States. . .      774  ..       817  . .      608  , ,  3,890 

,,  The  La  Plata  , ,       122  . .       490  , .        23  . .  600 

Africa   —  , .        12  , ,  8  , ,  4 


44,457  ..  46,659  .,  30,985  ,,  40,098 
From  Perambuco . ,  90,000  ,,  48,351  ..  73,592  ..  72,750 

Together  from  Brazil  134,457  ..  95,010  ,.104,577  ..113,848 
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Stocks  of  Stoas  ix  the  Chief  Mabkbts  of  the  Woeld  on  ths 

1st  OctOBEB  for  ThkEeTeAES,  Ef  IHOTISANDS  of  TONS, 


TO  THE 

NEAREST  THOUSAND 

1872. 

1871. 

1870. 

145  . . 

. .  186 

28  . . 

.  .  29 

Holland  

35  .. 

.  .  30 

Germany  (Zollverein) 

  3  

3  .. 

9 

1 

0   .  . 

4 

216 

258 

  87  .... 

115  .. 

. .  107 

Havana  and  ilatanzas, 

•IthOct.  44  

51  .. 

..  33 

TOTAX 

382  .. 

. .  398 

Consumption  of  Sugar  in  Europe  and  the  TJnited  States,  fob 
Three  Years  endinq  SOth  September  in  thousands  of  tons. 


1872. 

1871. 

1870. 

..  681  . 

..  687 

,  , ,  250  . 

..  283  .. 

..  312 

Germany  (Zollverein)   .  . 

211  . 

...  211  . 

..  210 

HoUand  

, ,    ,    27  . 

. ..    22  . 

..  31 

88  . 

...  116  . 

..  109 

1,271 

1,313 

1,349 

...501  . 

..  470 

1,814 

1,819 

Estimated  Crop  of  Beet  Eoot  Sugar  on  the  Continent  of  Europe, 
for  the  ensuing  season,  compared  tvith  that  of  the  three 
previous  Seasons. 
(From  T.icht's  Monthly  Circular.) 

1872-73.     1871-72.     1870-71.  1869-70. 
Tons.  Tons.  Tons.  Tons. 

France   350,000  ..  335,351  ..  289,084  ..  289,324 

Germany  (Zollverein)  265,000  ..  189,166  ..  262,986  ..  217,192 

Austro-Hungary   175,000  ..  161,526  ..  182,280  ..  151,354 

Eussia  and  Poland  ..  135,000  ..    90,000  ..  135,000  ..  132,500 

Belgium    80,000  . .    72,236  . ,    55,739  . .  43,552 

Holland  and  other 

Countries   35,000..    25,000..    17,500..  12,500 


Total  1,040,000      873,279      942,589  846,422 


SUGAR  STATISTICS— GREAT  BRITAIlSr. 
To  IGth  Notembee,  1872  and  1871.    In  Thousands  of  Tons,  to  the  Neahest  Thousand. 


STOCKS. 

IMPOETS. 

DELIVERIES. 

London. 

Liverpool 

Bristol. 

Clyde. 

1  O  00 
EH  rH 

Total, 
1871. 

London. 

Liverpool 

Bristol. 

6 

Total, 
1872. 

Total, 
1871.  1 

London. 

1 

Liverpool 

Bristol. 

Clyde. 

Total, 
1872. 

Total, 
1871. 

British  West  India 

24 

2 

2 

22 

50 

34 

84 

12 

13 

58 

167 

201 

72 

11 

12 

41 

137 

189 

Jtintisn  Jiast  inoia 

8 

2 

10 

14 

17 

7 

24 

10 

12 

8 

20 

22 

4 

1 

5 

7 

16 

5 

14 

8 

43 

20 

14 

4 

15 

10 

44 

17 

6 

2 

1 

15 

24 

14 

8 

14 

25 

67 

114 

54 

6 

13 

24 

58 

101 

50 

Porto  Rico,  &c.  . . 

3 

3 

2 

9 

6 

5 

19 

1 

8 

33 

26 

4 

17 

1 

7 

28 

27 

Manilla  &  Java  . . 

15 

4 

4 

23 

22 

28 

13 

2 

14 

56 

43 

26 

18 

2 

9 

56 

62 

2 

13 

5 

20 

16 

8 

49 

9 

21 

88 

57 

7 

44 

10 

21 

82 

56 

3 

2 

1 

3 

9 

7 

19 

10 

6 

37 

71 

127 

21 

11 

6 

38 

76 

128 

Total,  1872  . . 
Total,  1871  .  .| 

64 

28 

5 

52 

149 

112 

185 

129 

70 

212 

596 

531 

161  jl27 

71 

185 

543 

553 

52 

25 

4 

30 

37inc 

rease 

180 

106 

55 

191 

65iiic 

rease 

197 

113 

55 

188 

lOdec 

rease. 
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STATE  AJSTD  PROSPECTS  OF  THE  SUGAR  MARKET. 


During  the  past  month  the  market  on  the  ■whole  has  been  firm, 
and  though  the  amount  of  business  done  has  not  been  very  exten- 
sive, yet  imports  having  continued  to  slacken,  prices  of  most 
descriptions  have  been  fully  maintained. 

Stocks  have  decreased  considerably  during  the  month,  but  not 
more  than  the  average  at  this  season ;  there  is  still  nearly  the 
same  excess  over  those  of  last  year  as  a  month  ago.  Imports  show 
a  rather  greater  comparative  increase,  having  reached  65,000 
tons  above  those  of  1871,  and  30,000  tons  above  those  of  1870, 
to  the  same  date.  Deliveries  present  a  slight  proportionate  increase 
during  the  month. 

In  the  better  classes  of  raw  sugars  there  is  little  variation  in 
price,  but  in  good  Bahias  and  Pemambucos  there  appears  to  be 
some  improvement.  No.  12  Havana  and  l^o.  12  Mauritius  afloat 
arc  quoted  at  28s.  6d.  to  28s.  9d. ;  good  Cuba  Muscovados  25s.  6d. 
to  26s.,  fully  2s.  6d.  per  cwt.  lower  than  prices  at  same  date  in 
1871.  Middling  to  good  Bahias  are  worth  21s.  6d.  to  228.  6d. ; 
and  good  to  fine  Pemambucos  23s.  6d.  to  24s.  6d.  The  average 
duty  paid  price  of  refining  qualities  of  British  plantation  is  29s. 
Common  refined  lump  is  quoted  at  39s.  6d.  to  40s.  per  cwt.  in 
London. 

The  greatly  increased  consumption,  and  reduced  stocks  in  the 
United  States  has  led  to  a  considerable  demand  for  sugars  for  that 
market,  to  which,  it  is  said,  that  some  floating  cargoes  have  been 
despatched  from  this  country. 

The  continental  beet-sugar  manufacture  is  in  full  progress,  and  the 
production  of  the  season  bids  fair  to  reach  the  expectations  of  the 
most  sanguine.  M.  Licht  has  again  raised  his  estimate  to  above  one 
million  of  tons,  and  the  Journal  des  Fahricants  mentions  325,000 
tons  as  a  figure  which  may  easily  bo  sui-passcd  in  Franco.  Favour- 
able accounts  continue  to  be  received  of  the  coming  crops  in  Cuba, 
and  some  other  countries  ;  on  the  other  hand,  from  Maui-itius  and 
Reunion  the  yield  of  sugar  is,  owing  to  violent,  rains,  likely  to  bo 
somewhat  less  than  was  anticipated, 


